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EXECUTIVE SUMMARY

This Study Area Screening Evaluation (SASE) Addendum was prepared by Tetra Tech, Inc., (Tetra Tech)
for the U.S. Department of Navy (Navy) to document onshore field work conducted as part of additional
sampling activities for Site 19, On-Shore Derecktor Shipyard (the Site) at Naval Station (NAVSTA)
Newport, Rhode Island. This report is an addendum to the On-Shore Site Assessment Screening
Evaluation, Former Derecktor Shipyard, Naval Education & Training Center, Newport, Rhode Island
(Brown and Root Environmental [B&RE], 1997). The objectives of this SASE Addendum are to obtain
analytical data where data gaps were identified by the Navy and regulatory agencies. Analytical data
were used to revise the 1997 SASE human health risk assessment (HHRA) and to provide a

recommendation on a path forward for the Site.

The Site consists of undeveloped areas, foundations of former buildings, temporary offices, parking
areas, storage areas utilized by the U.S. Coast Guard (USCG) for buoy maintenance, and on-going
construction projects (USCG Buoy Tender Waterfront). The 1997 SASE divided the Site into five
subareas; the Northern Waterfront, the Central Shipyard, the polychlorinated biphenyl (PCB) removal
area, the Building 234 Area, and the Southern Waterfront.

The Site was utilized by the Navy for shipbuilding activities from 1962 to 1978, and subsequently by a
privately operated ship maintenance and construction facility from 1979 to 1992. A Preliminary
Assessment (PA) was conducted in May 1993 that identified several areas of concern where additional
investigations were recommended. In 1997 a SASE was completed which included soil and groundwater
sampling activities. The SASE summarized analytical data and calculated risk to human health through
the completion of a baseline HHRA. Recommendations included excavation of “hot spots” and filling of
sumps and trenches. Various removal actions were conducted from 1997 to 2007 to address the

recommendations contained in the SASE Report.

Analytical results of the 2011 soil, groundwater, and soil gas samples collected from the five areas of the
Site are summarized as follows. Soil samples in the Southern Waterfront contained six metals above
U.S. Environmental Protection Agency (USEPA) Regional Screening Levels (RSLs). Volatile organic
compounds (VOCs) were detected in groundwater with trichloroethene (TCE) exceeding the USEPA
maximum contaminant level (MCL) in five Northern Waterfront wells. In the Central Shipyard, arsenic in
groundwater was detected above the MCL. Soil samples collected in the PCB removal area documented
PCB, polynuclear aromatic hydrocarbons (PAHSs), and metals above RSLs. Soil samples collected in the
Northern Waterfront detected PAHs and metals above RSLs and soil gas samples detected five VOCs

above USEPA soil gas criteria.

W5211766F ES-1 CTO WE20
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The SASE HHRA was revised using historical soil data and current soil, groundwater and soil gas data.
Arsenic was the major contributor to the hazard index (HI) for hypothetical child residents exposed to
subsurface soil at the PCB removal area. TCE was the major contributor to the HI for hypothetical child
and adult residents exposed to groundwater at the North Waterfront. Manganese was the major
contributor to the HI for future industrial workers exposed to groundwater at the Central Shipyard.
Arsenic, cobalt, iron, and manganese were the major contributor to the HI for hypothetical child and adult
residents exposed to groundwater at the Central Shipyard. Manganese was the major contributor to the

HI for hypothetical child residents exposed to groundwater at former Building 234.

Cancer risks exceeding USEPA cancer risk range (10™ to 10°®) was determined for hypothetical residents
in one area for groundwater and in two areas for soil. In addition, cancer risks exceeding the RIDEM
cancer risk threshold of 10° was determined for hypothetical receptors in each area and for current
industrial workers in two areas and future industrial workers in three areas, and future trespassers in the
PCB Removal Area.

The following table summarizes carcinogenic risks that exceed the USEPA cancer target risk range.

Contaminant Contributing to

Area Medium Receptor .
Cancer Risk
Central Groundwater Future Industrial Workers (2E-04) Arsenic
Shipyard Hypothetical Child Residents (6E-04)

Hypothetical Adult Residents (1E-03)
Hypothetical Lifelong Residents (2E-
03)

Building 234 | Surface Soil Hypothetical Child Residents (3E-04) PAHSs, arsenic, chromium
Hypothetical Lifelong Residents (4E-
04)

PCB Surface Soil Hypothetical Child Residents (5E-04) PAHSs, arsenic
Removal Hypothetical Lifelong Residents (5E-
Area 04)

Subsurface Hypothetical Lifelong Residents (2E- PAHSs, arsenic, chromium
Soll 04)

The On-Shore Derecktor Site is currently located on an active portion of NAVSTA Newport. Several
construction projects are being conducted at the site to improve the site for future Navy and USCG use.
Future land use will not include residential use due to the industrial nature of the site and on-going Navy

infrastructure constructions plans.

W5211766F ES-2 CTO WE20
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The conclusions of the risk assessment determined that risk under the residential use scenario is present
for soil and groundwater. Risk under the future industrial user scenario is present due to inadvertent
ingestion of groundwater containing arsenic and manganese. Several removal actions have been

conducted at the site to remove sources of contamination present from previous site uses.

This SASE Addendum fulfills the role of a Remedial Investigation for this site because this report, coupled
with the previous SASE report, contains the risk assessment component required by CERCLA. Based on
the risks estimated for the residential and industrial workers scenarios, it is recommended that the Site be
carried forward to a Feasibility Study (FS) step which will evaluate remedial alternatives for soil and

groundwater.

W5211766F ES-3 CTO WE20
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1.0 INTRODUCTION

This Study Area Screening Evaluation (SASE) Addendum was prepared by Tetra Tech, Inc., (Tetra Tech)
for the U.S. Department of Navy (Navy) to document onshore field work conducted as part of additional
sampling activities for Site 19, On-Shore Derecktor Shipyard (the Site) at Naval Station (NAVSTA)
Newport, Rhode Island. This addendum is a supplement to the On-Shore Site Assessment Screening
Evaluation, Former Derecktor Shipyard, Naval Education & Training Center, Newport, Rhode Island
(B&RE, 1997). Tetra Tech is conducting this work at the request of the Navy under Comprehensive
Long-Term Environmental Action Navy (CLEAN) Contract No. N62470-08-D-1001, Contract Task Order
(CTO) WEZ20.

The Site was utilized by the Navy for shipbuilding activities from 1962 to 1978, and subsequently by a
privately operated ship maintenance and construction facility from 1979 to 1992. In May 1993 a
Preliminary Assessment (PA) was conducted by Halliburton NUS Corporation and ENSR Consultants and
Engineers. The PA identified several areas of concern, identified by visual observations and a review of
historical records for the Site, where additional investigations were recommended. Soil and groundwater
sampling activities were conducted throughout the Site as part of the SASE completed in 1997. The SASE
summarized analytical data and calculated risk to human health through the completion of a baseline
human health risk assessment (HHRA). Recommendations generated from the SASE included
excavation of “hot spots” and filling of existing sumps and trenches. Various removal actions were

conducted from 1997 to 2007 to address the recommendations contained in the SASE Report.

1.1 SITE LOCATION

The On-Shore Derecktor Shipyard is located at NAVSTA Newport, adjacent to the eastern portion of
Coddington Cove, Narragansett Bay, as illustrated in Figure 1-1. The Site consists of undeveloped areas,
relic foundations of former buildings, temporary offices, parking areas, storage areas utilized by the U.S.
Coast Guard (USCG) for buoy maintenance, and on-going construction projects (USCG Buoy Tender
Waterfront) as depicted in Figure 1-2. Additional site information regarding the operational history of
activities at the Site can be found in the 1997 SASE Report (Brown & Root Environmental [B&RE] 1997).

W5211766F 11 CTO WE20
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1.2 PROJECT OBJECTIVES

The project objectives of the SASE Addendum are to collect additional samples and obtain analytical data
from areas where data gaps were identified by the Navy, the U.S. Environmental Protection Agency
(USEPA) and the Rhode Island Department of Environmental Management (RIDEM). This data and
historical site data will be used to revise the 1997 baseline HHRA and to provide recommendations for

any additional work for the Site.

Additional groundwater and soil analytical data was generated from five areas of the Site which included

the following:

»  Southern Waterfront

» Building 234 Area

= Central Shipyard (Building 42)

= Polychlorinated biphenyl (PCB) Removal Area (Building 6/Test Pit 14 Area and Transformer Bank)
= Northern Waterfront (includes the Huts 1 and 2 Area)

The baseline HHRA was revised to incorporate changes in the risk assessment methodology since the
original HHRA was prepared according to current Navy and USEPA risk assessment guidance
documents. In addition, the vapor intrusion pathway is evaluated, through the collection of soil gas

samples from the Northern Waterfront.

13 SASE ADDENDUM REPORT ORGANIZATION

This SASE Addendum serves to supplement the 1997 SASE Report and, as such, the reader is referred
to the 1997 SASE Report for detailed information on the background and operational history of the site,

previous investigations (e.g. PA), geology and hydrogeology, and fate and transport of contaminants.

This SASE Addendum is organized into six sections, with tables and figures presented following the
document text:

= Section 1.0 of the report outlines the project objectives and the organization of the SASE Addendum
Report.

= Section 2.0 provides a discussion of the 1997 SASE findings along with an overview of the removal
activities previously conducted at the Site.
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= Section 3.0 presents an overview of the field investigations conducted as part of this SASE
Addendum designed to assess existing data gaps in environmental media quality at the Site.

= Section 4.0 presents an assessment of environmental media impacts from contamination identified at
the Site.

= Section 5.0 presents the results of the baseline HHRA.

= Section 6.0 provides the summary and conclusions from investigation efforts conducted under this
SASE Addendum.
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2.0 PREVIOUS SITE ACTIVITES

This section presents a summary of previous environmental investigations conducted at the Site.

21 1997 SASE INVESTIGATION

The SASE investigation was conducted to determine the presence of contaminants in the soils and
groundwater in the areas of concern previously identified by the Derecktor Shipyard PA (Halliburton NUS,
1993). As part of this investigation, 28 test pits were excavated and 25 soil borings were advanced, eight of
which were completed as permanent groundwater monitoring wells. Soils were evaluated using field-
screening instruments and visual observations, and samples of suspect soils were delivered to an analytical
laboratory for chemical analysis and reporting. In addition, eight groundwater samples were collected and

submitted for laboratory analysis and reporting.

Findings of the SASE Investigation

Soil sample analysis confirmed the conclusions of the PA that surficial discharge of various contaminants
had occurred at several locations across the Site. Much of the contamination in site soils was localized and
apparently related to surficial releases. Low concentrations of contaminants were also detected in

groundwater samples collected at the Site. The SASE findings are summarized below:

= Elevated concentrations of phenolic compounds and polynuclear aromatic hydrocarbon (PAH)
compounds were detected in soil samples from test pit (TP) 16 and TP17 in the area around two
structures (Huts 1 and 2). The evaluation of data determined that the contaminants were likely
associated with the former vehicle maintenance operations that were performed in this location.

» Elevated concentrations of PCBs, PAHs, and metals were found in soils from unpaved areas northeast
of Building 6 (TP14), which received surface runoff from an adjacent railroad right-of-way, a former
electrical transformer pad, and the paved areas east of Building 6 where transformers had reportedly
been stored. In addition, the former "pipe shop" was located in the northeast corner of Building 6 and it
was suspected that wastes generated from related operations were discharged to soils in this area.

= Slightly elevated concentrations of PAHs and metals were found in soils from the former location of a
bilge water disposal area north of Building 42 (monitoring well [MW]05).

= Slightly elevated concentrations of pesticides and leachable metals were detected in soils from the area
south of Building 42 (MWQ7 and TP11), which was a former bulk material storage area.

= Elevated concentrations of phthalate compounds were detected in the soils south of Building 234 (TP07

and TPO08), which was an area of suspected chemical discharge described in the PA report.
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= High concentrations of semi-volatile organic compounds (SVOCs) and butyltin compounds were
detected in the soils under Building 42, apparently due to past discharges from sumps within the
building.

= Petroleum-related contaminants were found in soils from the former parking area, east (upgradient) of
Huts 1 and 2; however, the contamination appeared to be the result of upgradient releases from former
underground storage tanks (USTs) at Building 62. This area was investigated as part of a separate
study.

= Low concentrations of petroleum fuel components were detected in the shallow soils north of Building

234. Components were believed to be residual contaminants from former USTs in this area.

Findings of the Risk Evaluation Assessment

A HHRA was performed in 1997 to identify risks to potential receptors at the Site. The current potential
receptors evaluated were limited to persons working at the Site on a full-time basis, as well as potential
trespassers on the Site. Future receptors evaluated included industrial workers, excavation workers,
trespassers, and residents. The primary contributors to calculated risk were arsenic (all areas) and PCBs

(from surface soils north of Building 6).

Arsenic is a naturally occurring element in soil and groundwater in Rhode Island, related to the
character/mineralogy of the geologic units in the area. A risk-based acceptable (target) level for arsenic in
soils has been set by RIDEM, for industrial properties. Many samples of soil at and upgradient of this and

other Sites on Aquidneck Island have been found to exceed this target level.
PCBs were found at elevated concentrations in soils north of Building 6. Industrial workers in this area may
be exposed to these surface soils, which could cause an increased risk of cancer above the USEPA

recommended target level of one in one-hundred thousand for incremental cancer risk.

Recommendations of the Site Assessment Screening Evaluation Report

Recommendations of the SASE included performing limited soil excavations at several areas found to have
elevated concentrations of chemical contaminants. These areas were located to the northeast of Building 6,
where the risk evaluation showed an increased risk from PCBs present in the soil and the soils under
Building 42 which were found to be contaminated with paint residues. Finally, some of the drainage
systems under the Building 234 foundation and south of Building 42 were recommended for dismantling or

repair, depending on the plans for future use of these specific areas.
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2.2 REMOVAL ACTIVITIES

In August 1995, NAVSTA Newport contracted with OHM Corporation (OHM) to conduct a removal action to
excavate and dispose of sandblast grit that was known to be present on the ground to the north and east of
Building 42. OHM removed this material and covered the exposed ground with a sand and crushed stone

mix. As part of this effort, the embankment to the east of Building 42 was excavated and repaired.

Various removal actions were conducted by Foster Wheeler Environmental Corporation (subsequently

known as Tetra Tech EC, Inc.) from 1997 through 2007. These actions included the following:

= Southern Waterfront Berm Removal. A berm containing construction debris and soil located in the
southern waterfront area was removed. Prior to removal, the berm was divided into six equal sections,
which were described as Sections 1 through 6. Soils from each section were removed and stockpiled
for composite sampling prior to disposal. Samples were analyzed for volatile organic compounds
(VOCs), SVOCs, PCBs, metals, and total petroleum hydrocarbons (TPH). Exceedances of RIDEM
direct exposure criteria were noted for SVOCs and arsenic. Under an agreement between Navy and
RIDEM, stockpiles containing arsenic concentrations above 12 parts per million (ppm) and lead above
150 ppm were disposed off-site. Shoreline restoration activities were conducted after the removals.

= Building 42 S42-1 Sump Pit Removal. Surficial soils associated with Sump 1, located beneath former
Building 42, were removed to a depth of one foot below ground surface (bgs). Confirmatory samples for
VOCs, SVOCs, PCBs, pesticides, metals, and TPH laboratory analyses and reporting were collected
following the excavation. Analytical results detected concentrations of arsenic from 15 ppm to 22 ppm
which exceeded RIDEM direct exposure criteria (DEC).

= Test Pit 14 PCB Contaminated Soil Removal. A series of excavations and confirmatory sampling
was conducted to delineate and remove PCB-contaminated soils. Confirmation samples detected the
presence of PCBs, lead, arsenic, and TPH above RIDEM DECs. Approximately 430 tons of PCB-
contaminated soil was removed from the Test Pit 14 area.

= Building 42 S42-5 Sump Investigation and Removal. A concrete sump and associated valve
chamber were removed. Approximately 42 tons of concrete debris and associated piping were
disposed. At the completion of removal activities, confirmation samples for VOCs, SVOCs, PCBs,
metals, and TPH were collected for laboratory analysis and reporting. One location had SVOC and
arsenic exceedances of RIDEM DEC.

= Exploratory Trenching, Former Disposal Pits. Three exploratory trenches were excavated north of
former Building 42 (i.e. bilge water disposal area). Based on sample analysis of the soil excavated from
the trenches, a hotspot removal was conducted at one location. The hotspot removal action included

the removal and disposal of approximately 25 cubic yards of soil.
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= Sandblast Grit Removal. A series of removal actions were conducted north of Building 6 in the

vicinity of a new watchtower to remove subsurface sand blast grit.
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3.0 FIELD INVESTIGATIONS

This section describes the field investigation activities implemented as part of the SASE Addendum for
the Site. Field tasks, implemented in accordance with the Work Plan Addendum (Tetra Tech, 2011), were
conducted by Tetra Tech personnel in February and March of 2011. This section is supported by a series

of appendices including:

Appendix A — Field Documentation Forms

Appendix B — Soil Boring and Monitoring Well Construction Logs
Appendix C - Field Modification Records

Appendix D - USEPA low flow standard operation procedures (SOPS)
Appendix E — 2011 Analytical Data Results

Field investigation activities conducted at the Site are summarized in Sections 3.1 through 3.3. The
overview of the investigation activities presented below includes; number of samples, locations of
samples, types of laboratory analyses, rationale for each location, and field observations and
measurements. Samples were collected and analyzed in accordance with the quality assurance/quality
control (QA/QC) criteria defined in the Work Plan Addendum (Tetra Tech, 2011).

3.1 SOIL INVESTIGATIONS

Soil samples were collected at the Site to evaluate different target areas and different potential sources of
contaminants. This field effort included the advancement of soil borings at several target areas at the

Site, as illustrated in Figure 3-1.

Drilling activities were conducted at the Site in order to characterize the overburden geology, to collect
surface and subsurface soil samples for laboratory analysis, and for the installation of permanent
groundwater monitoring wells. The following subsections provide an overview of the soil boring
investigation and summary of the field measurements and observations made during soil boring

advancement activities.

3.11 Overview of Soil Borings

A total of 17 soil borings were advanced at the Site for the purpose of characterizing soils, and an
additional nine soil borings were advanced for the purpose of installing permanent groundwater

monitoring wells. The soil boring and permanent monitoring well locations are shown on Figure 3-1.
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Boring logs from this effort describing localized soils are presented in Appendix B. A soil boring sample
summary is presented on Table 3-1 and a summary of borings and the rationale for each location is

provided on Table 3-2.

Soil borings were advanced using direct push technology (DPT), hollow stem auger (HSA) drilling
techniques, or hand augers. The soil borings were advanced in accordance with the procedures
specified in the approved Work Plan Addendum, except for the following field modifications as

documented in field modification records presented in Appendix C.

= Overburden groundwater was not encountered in the original upgradient location of MW223 located
in the Naval Underwater Systems Center (NUSC) Fleet Parking area. The bedrock aquifer is
considered to be interconnected with the overburden aquifer in the Northern Waterfront; therefore,
MW223 was screened in bedrock.

= Monitoring well locations MW221 and MW222 were shifted to the west away from the unnamed road
due to traffic safety concerns.

= Monitoring well location MW220 was relocated due to on-going waterfront construction to the south
away from the construction zone.

= Soil boring SB218 was renamed SB224 to remove any potential confusion with monitoring well
MW218.

= MW11 was a historical permanent monitoring well that was advanced using HSA drilling techniques.
During the most recent field event, the monitoring well could not be located and it was determined to
be either destroyed or inaccessible. A temporary well point (MW11A) was installed using DPT to
collect groundwater and soil gas samples from that location. The original monitoring well (MW11)
was screened from 19 to 29 feet (ft.) bgs. The replacement well screen length was adjusted to 5 to
10 ft. bgs due to 1) reaching refusal at shallower depths using the DPT rig, and 2) the need to collect
soil gas samples above the water table after a recent heavy rain event.

= Monitoring well location MW219 was shifted to the south away from an armory, utilities, and a septic
tank located at the U.S. Marine Corps (USMC) temporary offices.

= Soil gas sample identifiers were renamed to correspond with the co-located monitoring well
identifications.

= Existing monitoring well MWO02 could not be located. A new monitoring well (MWO02A) was installed in
the surveyed location of the original well. MWO02A was screened at the same depth interval as the
original monitoring well.

= In order to conduct a more comprehensive evaluation of the Building 234 sump, the investigation
procedure was updated. Instead of advancing a single soil boring (SB203) as prescribed in the Work

Plan Addendum, two exploratory borings were advanced with hand augers followed by the
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advancement of three additional DPT exploratory borings. This approach provided a more
comprehensive coverage and helped to determine if a concrete bottom was present along the entire

length of the sump. For the purposes of site boring counts, this location will be considered SB203.

Of the 26 total borings, 13 were advanced using HSA drilling techniques, 9 were advanced using DPT,
and 4 were advanced using hand augers. DPT drilling was conducted with a hydraulically-powered
direct-push GeoProbe™ drilling rig. Surface and subsurface soil samples were collected using 2-inch
diameter Macrocore® samplers with acetate liners. Soil borings were advanced in five foot intervals to
the top of bedrock or refusal. HSA drilling was conducted by using a conventional drill rig to advance
through subsurface material using a 4.25-inch insider diameter (ID) HSA, and a 2-foot long, 2-inch
outside diameter (OD) split-barrel sampler. The split barrel sampler was advanced in 2-foot intervals.
Continuous soil samples were collected at select locations, during boring advancement. Hand drilling
was conducted by hand turning a stainless steel auger handle until the desired depth was reached.
When the target depth was reached the auger was extracted from the borehole and the soil boring was

retrieved in roughly 1 ft. intervals.

Once the soil boring was retrieved from the ground the field geologist screened the soil for total VOCs
using a photoionization detector (PID). The headspace soil aliquot was collected and the soil description

and other observations were recorded on the boring log.

Up to three sample aliquots were collected from each split spoon/sleeve/auger barrel. One aliquot was
used for jar headspace screening for total organic vapors, a second aliquot was collected for potential
laboratory VOC and/or gasoline range organics (GRO) analysis, and the third aliquot was stored for other

possible laboratory analysis.

The physical characteristics of each soil sample were described using the Unified Soil Classification
System (USCS) and recorded on boring logs, as displayed in Appendix B. In addition to sample
characteristics, other pertinent observations such as depth to water, sample moisture, depth changes in
lithology, fill material, staining, and visual contaminants or odors were recorded on the boring logs.

Soil samples were analyzed for a subset of the following analyses dependent on the sample location and
the criteria presented in the Work Plan Addendum: VOCs, PAHs, PCBs, metals, and GRO/diesel range
organics (DRO). A summary of soil samples collected and selected for laboratory analysis is presented in
Table 3-1. General observations such as sample type and number, sampling time, depth interval, and

methods are also presented in Table 3-1. Analytical results are discussed in Section 4 of this report.
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3.1.2 Field Measurements and Observations during Advancement of Soil Borings

This subsection presents a summary and description of the soil boring program completed by Tetra Tech
at the five subareas of the Site. Field documentation collected during implementation of this program is
provided in Appendix A (field documentation forms) and Appendix B (soil boring and monitoring well

construction logs).

Southern Waterfront Area

Two soil borings, advanced using the HSA drilling technique, were completed in the northern portion of
the Southern Waterfront Area, immediately south of former Building 234. Both soil borings (B201 and
B202) at this location were advanced to a terminal depth of 18 ft. bgs. One soil sample was collected
from each soil boring for laboratory analysis and reporting at the interval below the topsoil layer in order to
investigate if any potential PAH or metals contamination is present in the former berm Section 6 of the

Southern Waterfront area.

Boring 201: Subsurface soil at B201 included sandy silt with gravel (0 to 2 ft. bgs), poorly
graded gravel with silt (2 to 4 ft. bgs), silty gravel (4 to 11.6 ft. bgs), silty sand (11.6 to 13 ft. bgs),
poorly graded sand with silt and gravel (13 to 14 ft. bgs), and silty gravel with sand (14 to 18 ft.
bgs). Jar headspace screening readings were minimal, peaking at 0.6 ppm on the PID at the 2 to
4 ft. bgs interval at B201. A soil sample for laboratory analysis and reporting was collected from
the 2 to 4 ft. depth interval.

Boring 202: Subsurface soil at B202 included sandy silt with gravel (0 to 10.4 ft. bgs), organic silt
(10.4 to 12.3 ft. bgs), and sandy silt with gravel (12.3 to 18 ft. bgs). Although headspace readings
were not recorded, due to instrument malfunction, the 2 to 4 ft. bgs was selected for laboratory
analyses because this interval was grey in color, indicating the presence of native material below

the topsoil layer.

Building 234 (Sump 234-4)
At location SB203, two exploratory soil borings were advanced with hand augers followed by the

advancement of three additional DPT exploratory borings. These five borings were advanced along the
entire length of Sump 234-4 to determine if a concrete bottom was present and to investigate for potential
historic TPH contamination associated with the operations in former Building 234. Borings were
advanced to a depth of 3 to 5 ft. bgs. Inspection of the boring confid the presence of a concrete bottom in

Sump 234-4 therefore no soil samples were collected. Historic records and these field observations
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confirmed that the sumps were filled in with clean fill and/or sand. Photographic evidence of material

obtained from the DPT borings documented the presence of fill material in Sump 234-4.

Central Shipyard - Building 42 (“hotspot” excavation area and downgradient of sump S42-1)

Two soil borings utilizing the HSA drilling technique were advanced in the Central Shipyard area of the
Site to evaluate groundwater quality for potential shallow groundwater contamination associated with two
former source areas at this location. Each soil boring at this location was advanced to a terminal depth of
20 ft. bgs. No soil samples were collected from these locations due to the presence of historic soil

samples, in accordance with the Work Plan Addendum.

One soil boring (MW218) was advanced north of former Building 42, in the vicinity of TP-25, excavated in
1996 as part of the SASE field investigation. The soil boring was completed as an overburden monitoring
well to investigate any potential contamination in the overburden groundwater downgradient of a

suspected disposal pit area.

The second soil boring (MW219) was advanced west of former Building 42 and downgradient of former
sump S42-1. This soil boring was completed as an overburden monitoring well to investigate any
potential contamination in the shallow overburden groundwater from sump discharges from a paint room

in former Building 42.

MW218: Subsurface soil at this soil boring location included a thin layer of poorly graded sand
with silt and gravel (0 to 0.5 ft. bgs), sandy silt (0.5 to 9.25 ft. bgs), silt with gravelly sand (10 to
11.5 ft. bgs), weathered phyllite (12 to 13.4 ft. bgs), silty gravel (14 to 15.6 ft. bgs), poorly graded
sand with silt and gravel (16 to 17.6 ft. bgs) and poorly graded gravel with silt and sand (18 to
19.4 ft. bgs). Jar headspace screening at this soil boring ranged from 0.5 to 1.4 ppm on the PID.
This soil boring was completed as monitoring well MW218, screened from 10 to 20 ft. bgs in the

overburden to target the interval intersecting the water table.

MW219: Subsurface soil at this soil boring location included a top layer of sandy silt with gravel
(0 to 1.8 ft. bgs), poorly graded gravel with silt and sand (2 to 3 ft. bgs), sandy silt (4 to 7.6 ft.
bgs), gravelly silt with sand (8 to 9.5 ft. bgs), silty gravel (14 to 16.2 ft. bgs), and gravelly silt with
sand (18 to 19.2 ft. bgs). The maximum jar headspace reading was 1.9 ppm on the PID. This
soil boring was completed as monitoring well MW?219, screened from 10 to 20 ft. bgs in the

overburden to target the interval intersecting the water table.
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PCB Removal Area - Building 6/Test Pit 14 Area
Seven soil borings (SB208 through SB214) were advanced at this Site subarea using DPT drilling

techniques. The seven soil borings were advanced north and east of Building 6 to confirm that previous
soil excavations removed PCB-contaminated soils. Due to heavy rain, headspace readings were not
recorded during soil boring advancement efforts. Soil borings ranged in total depth from 0.5 to 4 ft. bgs.
The soil samples collected from this location were submitted for laboratory analysis and reporting of PAH,
PCB, metals, and DRO/GRO.

PCB Removal Area - Building 6/Test Pit 14 Area (Transformer Bank)
Four soil borings (SB215, SB216, SB217, and SB224) were advanced in this area north of Building 6 at

the former transformer bank using the hand auger drilling technique. These borings were completed to

investigate for potential PCB contamination in the shallow soil (0 — 0.5 ft. bgs) at this area of the Site.

The soil samples collected from this location were submitted for PCB laboratory analysis and reporting.

Northern Waterfront - Huts 1 and 2

Four borings were completed in the Northern Waterfront area in the vicinity of former Huts 1 and 2, the
location of the former vehicle maintenance area. One soil boring north of former Huts 1 and 2 was
advanced using a HSA drill rig to investigate for potential soil and groundwater contamination in the
vicinity test pits TP-16 and TP-27, excavated in 1996 as part of the SASE investigation. The soil samples
collected from this location were submitted for VOC, PAH, metals, and DRO/GRO analysis and

groundwater was submitted for VOC, PAH, and metals analyses.

MW204: Subsurface soil at this soil boring location included a thin asphalt layer (0 to 0.2 ft. bgs),
sand and gravel (2 to 16 ft. bgs), and silt, sand, and gravel (16-18 ft. bgs). Jar headspace PID
screening readings peaked at 0.5 ppm. The 0 to 2 ft. bgs and 8 to 10 ft. bgs depth intervals were
selected for laboratory analysis and reporting. The 8 to 10 ft. depth interval was chosen because
this was the interval directly above the water table. MW204 was screened from 8 to 18 ft. bgs in

the overburden to best target the interval intersecting the water table.

Three additional soil borings were advanced north/northeast of former Huts 1 and 2 utilizing the HSA
drilling technique. These soil borings were advanced to investigate potential soil contamination in the
vicinity of TP-16 (1996 sample location). The soil samples collected from these locations were submitted

for VOC, PAH, metals, and DRO/GRO laboratory analysis and reporting.

Boring 205: Subsurface soil at this location included silty sand and gravel (0 to 2 ft. bgs), well

graded sand and gravel (2 to 4 ft. bgs), poorly graded sand (4 to 8.5 ft. bgs), and silt with sand
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and gravel (10 to 14 ft. bgs). Jar headspace PID screening readings peaked at 0.3 ppm. The
depth intervals selected for laboratory analysis were from 0 to 2 ft. bgs and 8 to 8.5 ft. bgs. The 8
to 10 ft. interval was chosen because it was inferred to be directly above the water table and
consisted of a poorly graded sandy material which would potentially exhibit impacts to

environmental media quality from activities associated with the former vehicle maintenance area.

Boring 206: Subsurface material at this boring location included a thin asphalt layer (0 to 0.33 ft.
bgs), a thin layer of gravel underneath (0.33 to 0.5 ft. bgs), well graded sand with silt (0.5 to 6 ft.
bgs), poorly graded sand with gravel (6 to 12 ft. bgs), poorly graded sand with silt and gravel (12
to 13.5 ft. bgs), and silty sand and gravel (13.5 to 14 ft. bgs). All jar headspace PID screening
readings were below 1 ppm. The intervals selected for laboratory analysis were from O to 2 ft.
bgs and 8 to 10 ft. bgs.

Boring 207: Subsurface soil at this boring location included a thin silty sand and gravel layer (0
to 1.8 ft. bgs), fine sand with trace silt (22 to 4 ft. bgs), well graded sand (4 to 10 ft. bgs), well
graded sand with gravel (10-12 ft. bgs) and sandy gravel (12 to 13.8 ft. bgs). All PID jar
headspace screening readings were below 1 ppm. Sample for laboratory analysis and reporting

were selected from the O to 2 ft. bgs and 10 to 12 ft. bgs intervals.

Northern Waterfront Area

Six monitoring wells were installed in the Northern Waterfront Area to provide additional groundwater data
in areas where VOCs were previously detected in overburden groundwater. Four monitoring wells were
located in new portions of the Northern Waterfront area and in one upgradient/background location. Two
borings were advanced to replace historic wells MW02 and MW 11 that could not be located. In addition,
four gas probes were co-located with monitoring wells MW02A, MWO03, MW11A, and MW12 for the
purposes of collecting samples to evaluate soil gas quality in this area. Groundwater and soil gas

samples were submitted for VOC analysis and reporting.

Monitoring wells MW220 and MW221 were installed using the HSA drilling technique downgradient of the

former hazardous waste storage area.

MW220: Subsurface soil encountered at this location included gravelly silt with sand (0 to 2 ft.
bgs), well graded sand with gravel (2 to 4 ft. bgs), poorly graded sand (4 to 10 ft. bgs), poorly
graded sand with gravel (10 to 14 ft. bgs), well graded sand with gravel (14 to 17.6 ft. bgs), silt
(17.6 to 18.6 ft. bgs), and poorly graded sand (18.6 to 20 ft. bgs). All jar headspace PID
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screening readings were below 1 ppm. MW220 was screened from 5 to 20 ft. bgs in the

overburden to target the interval intersecting the water table.

MW221: Subsurface material encountered at this location included a thin layer of asphalt
pavement (0 to 0.33 ft. bgs), silty sand with gravel (0.33 to 4 ft. bgs), poorly graded sand with
gravel (4 to 5 ft. bgs), poorly graded sand (6 to 7 ft. bgs), and silty sand and gravel (8 to 15.3 ft.
bgs). All PID jar headspace screening readings were below 1 ppm. MW221 was screened from

3 to 15 ft. bgs in the overburden material to target the interval intersecting the water table.

MW222: Monitoring well MW222 was installed in the central portion of the northern waterfront
area. Subsurface soil encountered at this location included well graded sand with silt and gravel
(0 to 1.5 ft. bgs), well graded sand with gravel (2 to 5.5 ft. bgs), poorly graded sand (6 to 14 ft.
bgs), silt with gravelly/sandy matrix (14 to 24.9 ft. bgs). The maximum jar headspace PID
screening result was documented at 3.7 ppm at the 0 to 2 ft. bgs. MW222 was screened from 4

to 14 ft. bgs in the overburden to target the interval intersecting the water table.

MWO2A: Monitoring well MWO2A was installed to the original well which could not be located.
Subsurface material encountered at this location included a thin asphalt layer (0 to 0.5 ft. bgs),
silty gravel with sand (0.5 to 1.0 ft. bgs), silty sand (1.0 to 25.6 ft. bgs), and poorly graded gravel
with silt and sand (25.6 to 26 ft. bgs). Because this was a replacement well, headspace readings
were not recorded. MWO2A was screened from 16 to 26 ft. bgs to mimic the screen location of

the original monitoring well (MW02). A soil gas probe was also installed at this location.

MW11A: Monitoring well MW11Awas installed at the northern waterfront area south of pier 2
(location of a historic monitoring well) using the DPT drilling technique. This soil boring was
completed as a temporary monitoring well (MW11A) because the original monitoring well (MW11)
could not be located. In addition, the location is an active construction area where a permanent
monitoring well would have likely been destroyed. The original well was installed using the HSA
drilling technique and screened from 19 to 29 ft. bgs. This replacement well was screened from 5
to 10 ft. bgs due to depth limitations using the DPT rig and the need to collected soil gas samples

above the higher water table.

MW223: Monitoring well MW223 was installed in an upgradient/background location at the
former fleet parking area. This well was completed as a bedrock well because groundwater was
not encountered in the overburden. Subsurface soil encountered at this location included gravelly
sand (0 to 2 ft. bgs), silty gravel (2-4 ft. bgs), well graded sand with silt and gravel (4 to 4.3 ft.
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bgs.), silt with gravel (4.3 to 6 ft. bgs), sandy silt with gravel (6 to 25.8 ft. bgs), shale or weathered
phyllite (25.8 to 28 ft. bgs,), and bedrock (28 to 47 ft. bgs). Jar headspace readings were not
recorded because no soil samples were collected from this location. MW223 was screened from

41 to 51 ft. bgs in bedrock to target the interval intersecting the bedrock water table.

3.2 GROUNDWATER SAMPLING

Groundwater sampling was conducted to identify contaminants present, if any, their impacts on
groundwater quality, and to provide information on the groundwater elevations and flow dynamics across
the Site. This subsection provides an overview of the groundwater sampling efforts, including summaries
of the monitoring well installation methods, well construction details, groundwater sampling methodology,
and field measurements and observations associated with the groundwater investigation conducted at the
Site. Locations of groundwater monitoring wells are presented on Figure 3-1. Soil boring logs, well
boring logs, and groundwater monitoring well construction logs are presented in Appendix B. A detailed

evaluation of groundwater sample analytical data is presented in Section 4.0.

Nine additional monitoring wells and three existing monitoring wells were sampled across the Site as part
of the SASE Addendum field efforts completed by Tetra Tech. Monitoring well locations were chosen to
further investigate areas of suspected groundwater quality impacts based upon historical information. As
previously described in Section 3.1.2, one monitoring well was screened in bedrock, while the remaining
monitoring wells were screened across the overburden water table interface. At each monitoring well
location, a boring was advanced down to refusal, or to a targeted depth (i.e. locations MW11A and
MWO02A). Soil samples were only collected at one location (MW204), in accordance with the Work Plan
Addendum.

The monitoring wells were constructed of 2-inch ID, flush-threaded, Schedule 40 polyvinyl chloride (PVC)
screen and riser. 10-slot (0.010 in) well screens were installed in lengths ranging from 5 to 15 ft. The
well annulus was backfilled with No.1 silica (quartz) sand filter-pack to at least 1 ft. above the top of the
well screen, and a minimum 2 ft. thick seal consisting of bentonite chips was placed above the sand pack.
Cement/bentonite grout was placed in the well annulus from the top of the bentonite seal to the ground
surface. A concrete surface seal was placed at each well surrounding the casing, excluding monitoring
well MW-11A (temporary well). Table 3-3 presents a summary of monitoring wells that were installed and

provides details on the construction of the wells installed as a part of this SASE Addendum.
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321 Monitoring Well Installation

A total of nine monitoring wells (eight overburden and one bedrock) were installed during the February-
March 2011 field event. One of the eight overburden monitoring wells (MW11A) was completed as a
temporary well using DPT drilling techniques and the remaining seven overburden wells (MWO02A,
MW218, MW219, MW204, MW220, MW221, and MW222) were completed as permanent wells installed
using HSA drilling methods. With the exception of MWO02A, the well depths, screen placement, and
screen lengths of the permanent overburden wells were chosen based upon jar headspace PID screening
and field observations obtained from split-spoon soil sampling. The well depth, screen placement, and

screen length for replacement well MWO02A was identical to that of the well being replaced (MWO02).
The one bedrock monitoring well (MW223) was completed as a permanent well using the HSA drilling
methods. This well served to provide upgradient data for the Northern Waterfront monitoring wells. The

bedrock monitoring well screen was set at 41 to 51 ft. bgs.

3.2.2 Groundwater Monitoring Well Development and Water Level Measurements

Nine new and three existing monitoring wells were developed during the February-March 2011 sampling
event. For newly installed monitoring wells, development was conducted no sooner than three days after
well installation. Each well was developed by removing water with 1/2-in ID, 5/8-in OD low density
polyethylene (LDPE) tubing fitted with a check valve and driven by a Waterra pump. During well
development, water quality parameters (stabilization criteria) were monitored, including: pH, conductivity,
temperature, and turbidity. The objective of the well development program was to establish connectivity
with the aquifer by removing fine-grained sediments from the soil formation within the vicinity of the well
screen, pumping until the water quality parameters stabilized, optimally achieving a turbidity of less than
10 Nephelometric Turbidity Units (NTUS).

None of the monitoring wells achieved these optimum stabilization criteria because the silty nature of the
soil in the area created high turbidity conditions in the wells. Final turbidity levels in one monitoring well
(MW-218 at 12.3 NTUs) approached the 10 NTU criteria, but the remaining wells were well above the
turbidity stabilization goal (85.1 to 1456 NTUs). Turbidity readings for two of the eleven monitoring wells
(MW-204 and MW-222) were either not measured or measured inconsistently due to an equipment
malfunction. A summary of the well development data, including the final stabilization criteria readings, is
provided in Table 3-4. Well development logs are provided as part of the field documentation forms in
Appendix A.
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During groundwater sampling efforts, depths to groundwater (recorded as static water levels on the low
flow log sheet) ranged from approximately 5.09 (MW222) to 14.91 (MW218) ft. below top of the PVC riser
pipes across the site. The depth to water in temporary monitoring well MW11A (6.11 ft. bgs) was
measured from the ground surface. The top of the water column was gauged in each monitoring well with
an oil-water interface probe to check for the potential presence of light non-aqueous phase liquids

(LNAPLs). LNAPL was not detected in any of the monitoring wells gauged during this investigation.

Survey activities to document elevation and horizontal location data for each of the newly installed
groundwater monitoring wells, soil borings, and soil gas sample collection points were conducted on April
2011. The horizontal control datum was North American Datum (NAD) 1983 and the vertical control
datum was National Geodetic Vertical Datum (NGVD) 1929. The elevations of each well's outer
protective casing and the top of the PVC inner riser pipe were surveyed to the nearest one-hundredth of a
foot (0.01 ft.). The ground adjacent to each well and the soil boring locations were surveyed to the

nearest one-tenth of a foot (0.1 ft.). The well coordinates and elevations are provided in Table 3-3.

3.2.3 Groundwater Sample Collection

Groundwater sampling was conducted from February 24, 2011 through March 17, 2011. Groundwater
samples for laboratory analysis were collected from nine newly-installed monitoring wells and from three
existing monitoring wells. All monitoring wells were sampled using low stress (low-flow) purging and
sampling procedures according to the GW-001 USEPA Region | low-flow SOP, as presented in Appendix
D.

Dedicated tubing was used in each monitoring well to minimize potential cross-contamination between
monitoring wells during well purging efforts. Water level, drawdown, and flow rate were recorded on low-
flow groundwater sample log sheets. Groundwater was pumped through a flow-through cell which
allowed measurements of pH, specific conductance, temperature, dissolved oxygen (DO) oxidation-
reduction potential (ORP), and salinity. Turbidity was measured separately with a nephelometer. These
field indicator parameters were all recorded on low-flow groundwater sample log sheets, provided as part
of the field documentation forms in Appendix A. No PID positive detections, odors, or sheens were noted

during the purging and sampling event, or during previous well development activities.
Approximately six to thirty-three liters of groundwater were purged from each monitoring well prior to

stabilization of sampling criteria, as documented in Table 3-5. Final turbidity values of less than 5 NTUs

were recorded in 6 of the 12 monitoring wells sampled. Final turbidity values in the remaining wells
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ranged from 7.36 NTUs (MW11A) to 50 NTUs (MW223). Drawdown levels during the final three readings

(stabilization time) did not exceed 0.3 ft. in any of the monitoring wells.

Groundwater samples collected from all monitoring wells were analyzed for VOCs, and samples collected
from selected monitoring wells (MW08, MW204, MW?218, and MW219) were also analyzed for PAHs and
for total and dissolved Target Analyte List (TAL) metals. The associated field forms are presented in

Appendix A.

3.3 SOIL-GAS SAMPLE COLLECTION

Soil-gas sampling was conducted on February 24 and March 3, 2011. Soil-gas samples were collected

from four locations (co-located with monitoring wells) as depicted on Figure 3-1.

Prior to sampling, vapor probes were advanced using a DPT rig. After installation, the vapor probes were
sealed from the atmosphere using modeling clay and then leak tested to verify the seal integrity. Using a
vacuum pump calibrated to a flow rate of 200 milliliters per minute (ml/min), three probe volumes (volume
of the soil vapor sampling probe and attached tubing) of soil gas was purged into a 3 liter (L) polyethylene
(PE) bag. A PID was used to screen the collected soil vapor for total VOCs and a helium detector was
again used to evaluate the bag seal. Following a successful leak test, a 1 hour purge was allowed before

attaching and filling a clean 6 L Summa canister for submittal to the laboratory for analysis and reporting.

Prior to moving to a new sample location, the probe rods were removed from the subsurface and
scrubbed with a detergent solution before being rinsed with potable and then distilled water. Dedicated
tubing was used at each soil gas sampling station to minimize the potential for cross-contamination. All
field measurements and notable observations made during soil gas sampling were recorded on sample
log sheets, provided as part of the field documentation forms in Appendix A. A summary of the field

measurements collected during soil gas sampling program is provided in Table 3-6.

Four soil-gas (SG) samples (SG-MWO02A, SG-MWO03, SG-MW11A, and SG-MW12) were collected and
submitted for VOC laboratory analysis via USEPA Method TO-15. All samples were collected below a
depth greater than 5 ft. bgs (deep SG), except SG-MW11A which was collected from 2 to 3 ft. bgs, a

shallow SG interval.
Soil profile observations were recorded during the installation of MW02, MW03, MW11, and MW12 in

1996. The uppermost surficial materials in the Northern Waterfront area were described primarily as

gravelly sands, silty sands, and fine to medium poorly graded sands with varying proportions of silt,
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gravel, and traces of shell fragments in some soils. These sands continue at the deepest borings to
approximate depths between 10 ft. bgs at (MWO03) to 24 ft. bgs (at MW02), and are underlain by a tight
and dense, silty, gravelly, sand with trace clay (probable till). The probable till, encountered above
weathered bedrock, varied between approximately 8 ft thick at MWO03 to approximately 12 ft thick at
MWO04.

During the advancement of vapor probes at location SG-02A, the encountered material included a thin

asphalt layer (0 to 0.5 ft. bgs), silty gravel with sand (0.5 to 1.0 ft. bgs), silty sand (1.0 to 25.6 ft. bgs), and
poorly graded gravel with silt and sand (25.6 to 26 ft. bgs).
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4.0 ANALYTICAL RESULTS

This section presents a discussion of the analytical results from environmental media samples that were
collected and analyzed in 2011 as part of this SASE Addendum investigation. Analytical results for
contaminants present at concentrations greater than the laboratory instruments detection limits are

summarized in Tables 4-1 through 4-4. The complete analytical results can be found in Appendix E.

4.1 SAMPLE ANALYSIS AND DATA VALIDATION

Soil, groundwater, and soil gas samples were collected and analyzed in accordance with the SASE Work
Plan Addendum (Tetra Tech, 2011). Laboratory analysis was conducted under USEPA SW-846 for
VOCs was by Method 8260B, PAHs by Method 8270C, PCBs by Method 8082, DRO and GRO hy
Method 8015B, and metals by Methods 6010C, 7470A and 7471A. Soil-gas samples were analyzed for
VOCs by USEPA TO-15 Air Compendium Method.

Petroleum hydrocarbons (extractable) were analyzed using a gas chromatography/flame ionization
detector (GC/FID) method (USEPA Method 8015B) modified for quantification of extractable petroleum
hydrocarbons in the C-8 to C-40 range. Results from this analysis were reported as DRO. In addition,
GRO analysis provided quantification of petroleum hydrocarbons in the C-6 to C-10 range. Both DRO

and GRO results are discussed in the text of this section as petroleum hydrocarbons.

All the laboratory data results were validated by Tetra Tech chemists according to established USEPA
Region | data validation guidelines. A Tier Il level data validation was performed for the VOC, SVOC,
PAH, pesticide, PCB, GRO, DRO, and metals results.

In general, data were found to be acceptable for use in this SASE and for evaluation of risk under
Comprehensive Environmental Response Compensation and Liability Act (CERCLA) and USEPA
protocols. Qualifications on the reported data are documented in the data validation memoranda for each
data package provided by the analytical laboratory. Data validation memoranda are presented in

Appendix E of this report.
The discussion in this section contains summaries of analytical results along with comparisons of

detected contaminant levels to comparison criteria as described in Section 4.1.1 of the On-Shore
Derecktor Shipyard Work Plan Addendum (Tetra Tech, 2011).
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4.2 SUMMARY OF ANALYTICAL RESULTS

Data discussions in this section focus on the maximum concentrations of chemical contamination
detected. Concentrations of chemical contamination are presented in summary Tables 4-1 through 4-4,

for each environmental media that was sampled.

Analytical results for field duplicate samples were averaged with the original sample results. Sample
stations where this calculation was performed are identified with the suffix “-AVG”. For instances where
two positive or non-detected results were reported, the results were added together and divided by two.
For instances where one positive result and one non-detect result were reported, the positive result was
added to one-half the undetected result and then divided by two. If the non-detect result was elevated

due to dilutions, the positive result was used for the average.

Contaminant-specific concentrations were compared to project action levels (PALs) established in the
Work Plan Addendum. PALs for soil consisted of the lowest of the USEPA Regional Screening Levels
(RSLs) (2011) and the RIDEM Residential Soil DEC. PALs for groundwater consisted of the lowest of
USEPA maximum contaminant levels (MCL) and the RIDEM GA groundwater aquifer criteria. PALs for
soil gas were derived from USEPA residential air RSLs adjusted by an attenuation factor of 0.01 for deep
soil gas samples. In addition, RSLs adjusted by an attenuation factor of 0.1 for shallow soil gas were
presented for comparison purposes.

The NAVSTA Newport Basewide Background Study (Tetra Tech, 2008) was used to establish
background concentrations for inorganics. The ProUCL software program was used to calculate the 95%
Upper Predictive Limit (UPL) to be used as a background threshold value (BTV) for Site 19 — On-Shore
Derecktor Shipyard. 95% UPLs were calculated from the base background dataset for all surface and
subsurface soil types. The soil types were combined because the soil type at the Site is classified as
urban fill and is likely a combination of different soil types from other portions of NAVSTA Newport. The

background analysis is included in Appendix G-1.

4.2.1 Southern Waterfront Area

Subsurface Soil

Two borings, SB201 and SB202, were advanced in former berm Section 6 of the Southern Waterfront
area to a depth of 2 to 4 ft bgs. Subsurface soil samples were collected from below the topsoil layer and
analyzed for PAHs and metals to confirm no residual contamination is present. Analytical results
indicated no PAHs present above the laboratory instruments method detection limits. The following

metals were detected above USEPA RSLs in both samples: aluminum, arsenic, chromium, cobalt, iron,
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and manganese. All concentrations were above the 95% UPL background concentrations, except for
chromium in SB202, and manganese in both samples. Beryllium was also detected above the Rhode
Island (RI) Residential DEC in SB201, but not above the 95% UPL background concentration. Chemicals
of concern (COCs) in the stockpiles created during the removal actions conducted at the southern
waterfront included PAHS, arsenic, and lead. In the 2011 samples, lead was detected at a maximum of
13.6 J milligrams per kilogram (mg/kg) in SB202 and arsenic at a maximum of 26.3 mg/kg in SB202.
Concentrations of select PAHs and metals are presented in Figure 4-1. Table 4-1 presents a summary of
the results for analytes that were present at levels greater than detection limits. Complete analytical

results can be found in Appendix E.

422 Building 234 Area

Sump 234-4 Exploratory Boring - Subsurface Soil

Exploratory borings were advanced to confirm the presence of a concrete bottom in Sump 234-4. Two
hand auger borings indicated that an intact concrete bottom was present in the vicinity of the boring. In
an effort to further delineate the extent of the concrete flooring three additional DPT borings were
advanced to confirm the presence of a concrete bottom. No samples were submitted for laboratory
analysis at this location since each exploratory boring confirmed the presence of fill material and a

concrete bottom.

MW-08 - Groundwater

North of former Building 234 an existing overburden monitoring well (MWO08) was sampled to investigate

any potential impacts to groundwater quality from the former location of USTs and a machine shop to the
shallow overburden aquifer. One overburden groundwater sample was collected from MWO08 and

analyzed for VOCs, PAHs, and metals (total and dissolved).

Five chlorinated VOCs (1,1-dichloroethene, cis-1,2-dichloroethene, TCE, trichlorofluoromethane, and
vinyl chloride) were detected during the March 2011 groundwater sample round at concentrations below
groundwater PALs, as illustrated in Figure 4-2. No PAHs were detected above the laboratory’s
instrument method detection limits. A total of 14 metals were detected in MWOS8 total and dissolved
sample fractions at concentrations below criteria. Table 4-2 presents a summary of the results for

analytes that were present at levels greater than detection limits in groundwater samples.
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4.2.3 Central Shipyard - Building 42 (“Hotspot” Excavation Area and Downgradient of
Sump S42-1)

Monitoring Wells MW-218 and MW-219

Shallow overburden groundwater at MW-218, was collected to investigate potential contamination

associated with a past TPH source investigation. Former location TP-25 associated with the source
investigation had elevated FID readings and an observable sheen at the water table. The groundwater
samples collected during the February - March 2011 sample round were analyzed for VOC, PAHs, and
metals. No VOCs or PAHs were observed above the laboratory instruments method detection limits in
groundwater. Both total and dissolved arsenic were present at concentrations 2.8 and 2.9 times greater
than the MCL, respectively. Table 4-2 presents a summary of the results for analytes that were present at

levels greater than the laboratory instruments method detection limits in groundwater samples.

MW-219 was installed to investigate potential overburden groundwater contamination downgradient of
former paint/solvent sump S42-1. Groundwater samples were collected for VOCs, PAHs, and metals.
Acetone was the only VOC detected in the groundwater sample. It was present in the duplicate sample
but was not found above the laboratory instruments method detection limits in the original sample. No
PAHS were detected above the laboratory instruments method detection limits. A total of 14 total metals
and 13 dissolved metals were detected in groundwater. Concentrations of total and dissolved arsenic
were detected at levels more than 7 times greater than the MCL (10 micrograms per liter [ug/L]). There
were no other exceedences of metals criteria in groundwater. Figure 4-2 presents concentrations of

selected analytes (VOCs and arsenic) for this location.

4.2.4 PCB Removal Area - Building 6/Test Pit 14/Area

Surface Soil
Surface soil samples were collected from two borings, SB208 and SB209, advanced in the vicinity of the
Building 6/TP-14 PCB removal area and submitted for DRO/GRO, PAHs, PCBs, and metals analyses.

DRO was detected below the RIDEM DEC with concentrations ranging from 35.5 mg/kg (SB208-D) to
366 mg/kg (SB209). GRO was also detected below RIDEM DEC in SB208 (2.83 mg/kg) and its duplicate
sample SB208-D (4.82 J mg/kg).

Aroclor 1260 was detected with concentrations ranging from 24.2 J micrograms per kilogram (ug/kg)

(SB208-D) to 416 J ug/kg (SB209). The concentration detected in SB209 exceeded the USEPA criteria
of 220 pg/kg.
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Seventeen PAHs were detected, with eight PAHs (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(g,h,i)perylene, benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene,
and indeno(1,2,3-cd)pyrene) exceeding criteria. Three exceedences of PAH criteria were detected in
SB208, one exceedence of benzo(a)pryene criteria was in SB208-D, and eight exceedances of PAH
criteria were in SB209.

Twenty metals were detected in surface soil, with seven (aluminum, arsenic, beryllium, chromium, cobalt,
iron, and manganese) exceeding USEPA RSL criteria. The maximum concentrations of the seven
exceedances occurred in either SB208 or its duplicate. Background concentrations were not exceeded
for aluminum arsenic, beryllium, chromium, cobalt, iron, and manganese in SB209; and chromium in both
locations. Soil concentrations of selected PAHs, PCB, and, metals (arsenic and chromium) are presented
in Figure 4-3.

Subsurface Soll
Five subsurface soil samples, SB210 through SB214, were collected laboratory analyses and reporting of
DRO/GRO, PAHs, PCBs, and metals in the vicinity of the Building 6/TP-14 PCB removal area.

DRO was detected below criteria with concentrations ranging from 17.8 mg/kg (SB212) to 48.2 mg/kg
(SB211). GRO was not present above the laboratory instruments method detection limits. PCBs were
not detected above the laboratory instruments method detection limits in any sample.

Seventeen PAHs were detected in subsurface soil, with four PAHs (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and dibenzo(a,h)anthracene) exceeding criteria. Exceedances of each of the four
PAH criteria were detected in SB214, while the only exceedance recorded in the remaining three

locations was for benzo(a)pyrene.

Twenty-one metals were detected in subsurface soil, with five of those metals (arsenic, beryllium,
chromium, iron, and manganese) exceeding criteria in all five samples. Aluminum and cobalt exceeded
their respective standards in four samples. Background concentrations were exceeded for arsenic,
chromium, and manganese in SB214; and beryllium in SB212 and SB214. Soil concentrations of

selected PAHs, PCBs, and metals are presented in Figure 4-3.

4.2.5 PCB Removal Area - Building 6/Test Pit 14/Area (Transformer Bank)

Surface Soil
Four soil borings (SB215, SB216, SB217, and SB224) were advanced in the vicinity of the transformer

bank located in the Building 6/TP-14 PCB removal area. Surface soil samples collected from the borings
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were analyzed for PCBs. Analytical results indicated that no PCBs were present above the laboratory

instruments method detection levels.

4.2.6 Northern Waterfront - Huts 1 and 2

Four borings, SB204 through SB207 were advanced in the vicinity of Huts 1 and 2 to investigate potential
releases associated with a former vehicle maintenance area. Surface and subsurface soil samples were
collected and analyzed for VOCs, DRO/GRO, PAHs, and TAL metals. Boring SB204 was completed as
monitoring well MW204. The groundwater sample collected from this location was analyzed for VOCs,
PAHSs, and TAL metals (total and dissolved).

Surface Soil

The following VOCs were detected in surface soil: 2-butanone, 2-hexanone, acetone, and carbon
disulfide. Acetone was detected in four of the five samples in which it was analyzed, while the remaining
VOCs were only detected once in surface soil. Each of the four VOCs detected in surface soil were

below criteria.

DRO was detected in three of the five samples collected with concentrations ranging from 12.8 mg/kg
(SB204-D) to 31.6 mg/kg (SB207). Detected DRO concentrations were at least an order of magnitude
less than the soil DEC. No GRO was detected above the laboratory instruments method detection limits

in the surface soil.

Seventeen PAHs were detected in surface soil, with four PAHs (benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and dibenzo(a,h)anthracene) exceeding RSLs. Exceedances of PAH criteria were
recorded in only two of the four samples (SB205 and SB207). Four PAHs were detected above criteria in
SB205 (benzo(a)anthracene [232 J ug/kg], benzo(a)pyrene [165 pg/kg], benzo(b)fluoranthene [263
pg/kg], and dibenzo(a,h)anthracene [124 ug/kg]) and only one PAH was detected above criteria in SB207
(benzo(a)pyrene 29.6 j ug/kg). No PAHs were detected in SB204-D.

Nineteen metals were detected in surface soil, with seven of those metals (aluminum, arsenic, beryllium,
chromium, cobalt, iron, and manganese) exceeding criteria. Arsenic, chromium, cobalt, and iron,
exceeded their respective criteria in each of the sample locations. Beryllium exceeded criteria in two
sample locations (SB205 and SB207), and aluminum and manganese exceeded criteria in one location
(SB205). Background concentrations were only exceeded for beryllium, cobalt, and iron in SB205.

Concentrations of selected PAHs and metals are presented in Figure 4-1.
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Subsurface Soil

Two VOCs, carbon disulfide and m+p xylenes were detected once in SB204 (2.8 J pg/kg) and SB205 (2.6
J pg/kg), respectively. The concentration of carbon disulfide was more than four orders of magnitude less

than the regulatory criteria. There was no applicable standard for comparison to m+p xylene.

DRO was detected in one of the four subsurface soil sample collected (SB204 at 7.49 mg/kg) at a
concentration two orders of magnitude less than the RIDEM DEC. No GRO was detected above the

laboratory instruments method detection limits in the subsurface soil.

Sixteen PAHs were detected in subsurface soil, with two PAHs (benzo(a)pyrene at 23.3 pg/kg and
dibenzo(a,h)anthracene at 23.3 pg/kg) exceeding criteria in sample SB205. Both exceedances were
recorded in SB205. PAHs were not detected in SB204 or SB206.

Eighteen metals were detected in subsurface soil, with four metals (arsenic, chromium, cobalt, and iron)
exceeding criteria. Maximum concentrations of arsenic (9.78 mg/kg), cobalt (5.85 mg/kg), and iron
(20,900 mg/kg) were found in SB207. The maximum concentration of chromium was found in SB205
(9.49 mg/kg). None of the detected concentrations exceeded background concentrations.

Concentrations of selected PAHs and metals are presented in Figure 4-1.

Groundwater

Analytical results indicated the presence of one VOC, TCE (3.16 ug/l) in groundwater monitoring well
MW204. There were no exceedances of VOC USEPA MCL criteria in groundwater. There were no PAHs
present above detection limits. A total of 11 total and dissolved metals were detected in groundwater with

no exceedances of criteria. Concentrations of select VOCs are presented in Figure 4-2.

4.2.7 Northern Waterfront

Groundwater

Eight groundwater monitoring wells were sampled for VOCs in the Northern Waterfront Area. One
monitoring well (MWO02A) was installed west of former oil discharge area to investigate potential
groundwater contamination in the vicinity of areas of former oil discharges. Three monitoring wells
(MWO03, MW220, and MW221) were installed to investigate impacts of the hazardous waste storage area
to groundwater quality in the area. Two additional monitoring wells (MW11 and MW12) were sampled to
assess impacts of former storage areas and other disposal on deep overburden groundwater. One
monitoring well (MW222) was sampled to investigate potential groundwater contamination in the center of
the northern waterfront area, and one monitoring well (MW223) was installed to provide an upgradient

groundwater data point. One duplicate sample (MW11A-D) was collected from MW11.
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Five chlorinated VOCs (cis-1,2-dichloroethene, tetrachloroethene, trans-1,2-dichloroethene, TCE, and
vinyl chloride) were detected in northern waterfront groundwater samples above the laboratory
instruments method detection limits during the February/March 2011 groundwater sample round. TCE
was the only VOC to exceed the PAL (5 pg/L). TCE exceeded criteria in five of the 8 monitoring wells in
which it was sampled with concentrations ranging from 4.97 pg/L (MW11A-D) to 12.2 pg/L (MW221).

At least one VOC was present above detection limits in each of the northern waterfront area wells, with
the exception of MW223, the northern waterfront area background well. Concentrations of select VOCs
are presented in Figure 4-5. Table 4-3 presents a summary of the results for analytes that were present
at levels greater than detection limits in groundwater samples. A full list of results for all parameters that

were analyzed for can be found in Appendix C.

Soil Gas

Three deep soil gas stations (SG-MWO02A, SG-MW03, and SG-MW12) and one shallow soil gas station
(SG-MW11A) were sampled in the Northern Waterfront Area during the February/March 2011 soil gas
sample round. Soil gas sample stations were collocated with the following northern waterfront area
monitoring wells: MW2A, MWO03, MW11A, and MW12. One duplicate sample (SG-MWO03-D) was

collected from SG-MWO03. Soil gas samples were analyzed for VOCs as described in Section 3.3.

Thirty-three VOCs were detected in the Northern Waterfront Area. At the deep soil gas stations, no VOCs
were detected above USEPA deep soil gas criteria adjusted by the 0.01 attenuation factor. At the shallow
soil gas station, SG-MW11A, five VOCs (1,3-butadiene, acrylonitrile, benzene, tetrachloroethene, and
TCE) were present above shallow soil gas criteria adjusted by the 0.1 attenuation factor. Select
concentrations of VOCs are presented in Figure 4-6. Table 4-4 presents a summary of the results for
analytes that were present at levels greater than detection limits in soil gas samples. A full list of results

for all parameters that were analyzed for can be found in Appendix C.
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5.0 HUMAN HEALTH RISK ASSESSMENT

This section presents the HHRA for the Site and is an update of the HHRA presented in the SASE Report
(B&RE, June 1997). The HHRA was updated to incorporate changes in the risk assessment
methodology since the original HHRA was prepared and to include additional data that has been
collected at the Site since that time. The objective of the HHRA is to determine whether exposure to
chemicals in the study area pose a potential unacceptable risk to potential human receptors. The
potential risks to human receptors are estimated based on the assumption that no actions are taken to

control contaminant releases.

The following current guidance and reports published by the Navy, the USEPA, and the State of Rhode

Island were considered in the preparation of this document:

= Conducting Human Health Risk Assessments under the Environmental Restoration Program (Navy,
February 2001).

= Navy Policy on the Use of Background Chemical Levels (Navy, January 2004).

= U.S. Navy Human Health Risk Assessment Guidance (Navy, December 2008)

= Rules and Regulations for the Investigation and Remediation of Hazardous Material Releases
(RIDEM, 2011).

= Risk Assessment Guidance for Superfund: Volume |, Human Health Evaluation Manual (Part A)
(USEPA, December 1989).

=  Soil Screening Guidance: Technical Background Document (USEPA, May 1996).

= Exposure Factors Handbook (USEPA, August 1997).

= Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites
(USEPA, December 2002).

= Guidance for Characterizing Background and Chemical Concentrations in Soil for CERCLA Sites
(USEPA, December 2002).

= Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part E,
Supplemental Guidance for Dermal Risk Assessment) (USEPA, July 2004).

= Guidelines for Carcinogen Risk Assessment (USEPA, March 2005).

= Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens
(USEPA, March 2005).

= Risk Assessment Guidance for Superfund, Volume I: Human Health Evaluation Manual (Part F,
Supplemental Guidance for Inhalation Risk Assessment) (USEPA, January 2009).
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The HHRA is structured and reported according to the guidelines of the Risk Assessment Guidance for
Superfund (RAGS), Human Health Evaluation Manual, Part D: Standardized Planning, Reporting, and
Review of Superfund Risk Assessments (RAGS Part D) (USEPA, December 2001). The assessment
follows the methodology used for the HHRAs for Site 8 (Tetra Tech, January 2010) and Tank Farm 4 and
5 (Tetra Tech, January 2011).

This HHRA consists of five components: data evaluation, exposure assessment, toxicity assessment, risk
characterization, and uncertainty analysis. Sections 5.1 through 5.6 contain detailed discussions of the

six components of the HHRA.

Three major aspects of chemical contamination and environmental fate and transport must be considered
to evaluate potential risks: (1) contaminants with toxic characteristics must be found in environmental
media and must be released by either natural processes or by human action; (2) potential exposure
points must exist; and (3) human receptors must be present at the point of exposure. Risk is a function of
both toxicity and exposure. If any one of these factors is absent for a site, the exposure pathway is

incomplete, and no potential risks are considered to exist for human receptors.

5.1 DATA EVALUATION

Data evaluation, the first component of a baseline HHRA, is a medium-specific task involving the
compilation and evaluation of analytical data. The second step (and the main objective) of the data
evaluation is to develop a medium-specific list of chemicals of potential concern (COPCs) that will be
used to quantitatively and/or qualitatively determine potential human health risks for site media. COPCs
are selected primarily based on a risk-based screen (i.e., a comparison of site contaminant
concentrations to conservative risk-based screening values) and a background screen (i.e., a comparison

of site concentrations to background concentrations).

511 Data Usability

Soil and groundwater samples from the SASE Report (B&RE, January 1997) and soil, groundwater, and
soil gas samples from the 2011 field investigation were used in this HHRA. As discussed in Section 2,
several non-time critical removal actions (NTCRA) were completed from 1997 to 2007 at the Site.
Samples located in the areas where the removal actions occurred have been removed from the database
and were not used in this HHRA. Both the historical samples and 2011 samples were used to select
COPCs. Surface soil samples at the Site include those from the 0 to 1 ft. bgs, 0.5 to 1.5 ft. bgs, and 0 to
2 ft. bgs.
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Only the 2011 groundwater samples were used to quantify risks to groundwater, since this data is
representative of the current conditions at the Site. Both total (unfiltered) and dissolved (filtered)
groundwater sampling results are presented in the COPC selection tables although only the total results

were used to quantify risks.

Field measurements and data regarded as unreliable (e.g., qualified as "R" during the data validation
process) were not used in the quantitative HHRA. The maximum of the original and duplicate sample
was used in the selection of COPCs. Samples used in this HHRA are listed on the COPC selection

tables and in Appendix F.1.

5.1.2 Selection of Chemicals of Potential Concern

The selection of COPCs is a quantitative screening process used to limit the number of chemicals and
exposure routes quantitatively evaluated in the baseline HHRA to those site-related constituents that
dominate overall potential risks. Screening by risk-based concentration (RBC) is used to focus the risk

assessment on meaningful chemicals and exposure routes.

In general, a chemical is selected as a COPC and retained for further quantitative risk evaluation if the
maximum detection in a sampled medium exceeds the lowest RBC and for inorganics is present above
background levels. Chemicals eliminated from further evaluation are assumed to present minimal risks to
potential human receptors. Medium-specific tables summarizing the selection of COPCs are included in

the risk assessment.
5.1.2.1 Derivation of Screening Criteria

The primary criteria used to identify COPCs are based on USEPA RSLs (May 2012) and criteria
established by the RIDEM, Office of Waste Management (November 2011) as discussed in the Work Plan
Addendum 1 (February, 2011). The RIDEM criteria are being used in this HHRA because they were used
in the previous HHRA (B&RE, June 1997). The RSLs were developed and are maintained through a
cooperative agreement between Oak Ridge National Laboratory (ORNL) and USEPA's Office of
Superfund, and are considered to be USEPA screening criteria. The RSLs are based on exposure
pathways for which generally accepted methods, models, and assumptions have been developed (i.e.,
ingestion, dermal contact, and inhalation) for specific land-use conditions and do not consider impact to
groundwater or ecological receptors. The screening concentrations based on the RSLs correspond to a
systemic hazard quotient (HQ) of 0.1 for non-carcinogens or an incremental lifetime cancer risk (ILCR) of

1x10°® for carcinogens. The RSLs for non-carcinogens are based on an HQ of 1, whereas the screening
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concentrations used in the selection of COPCs were based on an HQ of 0.1 to account for the potential
cumulative effects of several chemicals affecting the same target organ or producing the same adverse
non-carcinogenic effect. The RIDEM criteria include residential direct contact exposure criteria,

leachability criteria (classification GA), and GA groundwater objectives.

The COPC screening levels used for each medium in the risk assessment are discussed below.

Screening Levels for Soil

Screening levels based on the following criteria were used to select COPCs for surface and subsurface

soil:

= RSLs for residential soil (USEPA, May 2012)
= RIDEM DEC:s for residential soil (November 2011)

Maximum chemical concentrations in soil were also compared to USEPA risk-based soil screening levels
(SSLs) for groundwater protection and to RIDEM GA leachability criteria that were designed to be
protective of groundwater at most sites. Existing groundwater data was also used to determine if
chemicals are migrating from soil and adversely impacting groundwater. The USEPA SSLs are based on
a dilution attenuation factor (DAF) of 1. The SSLs for migration from soil to groundwater and the RIDEM
leachability criteria were not used for the selection of COPCs for direct contact exposure; however, they
do allow qualitative evaluation of the potential for chemical migration from soil to groundwater. Chemicals
with concentrations exceeding the SSLs/RIDEM leachability criteria may potentially migrate from the soil

to groundwater in sufficient quantities to pose groundwater quality problems.

The risk-based screening levels used in the COPC selection for soil are presented in Table 5-1.

Screening Levels for Groundwater

Screening levels based on the following criteria were used to select COPCs for groundwater and surface

water:
= RSLs for tap water (USEPA, May 2012)

= RIDEM GA groundwater objectives (November 2011)
= USEPA MCLs (April 2012)
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= USEPA Groundwater Screening Levels for Evaluating Vapor Intrusion into Indoor Air from
Groundwater (May 2012)

Risk-based COPC screening levels for tap water ingestion, which are based on daily residential exposure
assumptions, were used to select COPCs for groundwater. In general, the use of tap water screening
levels is regarded as a highly conservative approach to COPC selection at the Site because groundwater

is not used as a potable water source.

Screening levels from USEPA Vapor Intrusion Screening Level (VISL) Calculator Version 2.0 (USEPA,
May 2012) were used for evaluating the vapor intrusion pathway from groundwater to indoor air. The
values correspond to a target cancer risk level of 1x10°, or a hazard index of 0.1 for carcinogens and
noncarcinogens, respectively. The vapor intrusion screening criteria assume a subsurface attenuation
factor of 0.001 from groundwater concentrations to indoor air concentrations. The vapor intrusion
screening criteria were derived to identify chemical concentrations in groundwater that may adversely

affect the indoor air quality of a building overlying subsurface VOC contamination.

The risk-based screening levels and health-based standards used in the COPC selection for groundwater

are presented in Table 5-2.
Screening Levels for Soil Gas

Soil gas screening levels for evaluating vapor intrusion to indoor air were obtained from USEPA VISL
Calculator Version 2.0 (USEPA, May 2012). The soil gas criteria are based on the residential air RSLs
and an attenuation factor of 0.1. The risk-based screening levels used in the COPC selection for soil gas

are presented in Table 5-3.
Essential Nutrients

Per USEPA guidance (December 1989) “Chemicals that are (1) essential human nutrients, (2) present at
low concentrations (i.e., only slightly elevated above natural occurring levels), and (3) toxic at very high
does (i.e., much higher than those that could be associated with contact at the site) need not be
considered further in the quantitative risk assessment.” Examples of such chemicals are magnesium,
calcium, potassium, and sodium. Based on historical information available for the Site, no unusual use or
disposal of these constituents occurred at the site under investigation. Soil concentrations greater than

1,000,000 mg/kg (i.e., pure mineral intake) would be required before receptor intake would exceed
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recommended daily allowance (RDA) and recommended daily intake (RDI) values. A review of currently

available analytical data indicates that such concentrations have not been detected in soil at the Site.

Screening Levels for Chromium

Chromium speciation was not performed on the soil and groundwater samples collected at the site.

Therefore, the screening levels for hexavalent chromium were used for the selection of COPCs.

Total Petroleum Hydrocarbons

Petroleum hydrocarbons are not considered to be a CERCLA contaminant. In addition there is no toxicity
criteria available to evaluate risks from exposures to petroleum hydrocarbons. Therefore, petroleum
hydrocarbons are not evaluated in this HHRA. Petroleum hydrocarbons are discussed in Section 4.2
(Summary of Analytical Results) and in the 1997 SASE Report.

Chemicals without Toxicity Criteria

Due to the lack of toxicity criteria, USEPA RSLs are not available for some chemicals [e.g.,
acenaphthylene, benzo(g,h,i)perylene, phenanthrene, alpha- and gamma-chlordane, monobutyltin, and
tetrabutyltin]. For COPC screening, acenaphthene was used as a surrogate for acenaphthylene, pyrene
was selected as a surrogate for benzo(g,h,i)perylene and phenanthrene, chlordane was selected as a
surrogate for alpha- and gamma-chlordane, and dibutyltin and tributyltin were used as surrogates for

monobutyltin and tetrabutyltin, respectively.

Direct contact chemical screening values were not available for carbazole, di-n-octyl phthalate, and
creosote. Consequently these chemicals could not be quantitatively evaluated in this HHRA. In addition,
screening criteria for protection of migration from soil to groundwater were not available for carbazole,
creosote, dibutyltin, monobutyltin, tributyltin, and tetrabutyltin. Therefore, these chemicals were evaluated
qualitatively in this HHRA. The uncertainty associated with the lack of screening levels for these

chemicals is discussed in Section 5.5.1 in the Uncertainty Analysis.

Background Evaluation

In accordance with Navy policy (DON, 2004) chemicals present at background concentrations were not
retained as COPCs in this HHRA. The NAVSTA Newport Basewide Background Study (Tetra Tech,

2008) was used to establish background concentrations for inorganics. The ProUCL software program
was used to calculate the 95% UPL to be used as a BTV for Site 19 — On-Shore Derecktor Shipyard.
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95% UPLs were calculated from the base background dataset for all surface and subsurface soil types.
The soil types were combined because the soil type at the Site is classified as urban fill and is likely a
combination of different soil types from other portions of NAVSTA Newport. The results of background
analysis are included in Appendix G-1. The background evaluation was conducted in accordance with

the following Navy guidance:

= Guidance for Environmental Background Analysis, Volume I: Soil. Prepared by Battelle Memorial
Institute, Earth Tech, Inc., and Newfields for the Naval Facilities Engineering Command, Washington
D.C., April 2002.

In the COPC selection process, if the results of the background evaluation indicated that chemical
concentrations detected in Site soils did not exceed background concentrations, that chemical was not
selected as a COPC and was not carried through the quantitative risk assessment. However, chemicals
present at concentrations exceeding risk-based screening criteria but not selected as COPCs on the
basis of background evaluations are further discussed in the risk characterization section in Section
5.4.3.13. The results of the background comparison analysis for surface soil and subsurface soil are
presented in Appendix G. No background data is available for groundwater; consequently, a background

comparison could not be performed for the groundwater medium.

The elimination of chemicals as site-related COPCs on the basis of background follows Navy Policy on
the Use of Background Chemical Levels (DON, 2004). This document also presents the Navy's
interpretation of the USEPA guidance provided in the document titled Role of Background in the CERCLA
Cleanup Program (USEPA, 2002), and details the methodology to be used in evaluating background
under the Navy's Environmental Restoration and Base Realignment and Closure (BRAC) programs.
Navy policy has been accepted by the USEPA as not contradicting the USEPA guidance (USEPA, 2002).

Navy policy applies to both the screening-level and baseline risk assessments and requires the following:

1. A clear and concise understanding of chemicals released from a site thus ensuring the Navy is

focusing on remediating the release.
2. The use of background data in the screening-level risk assessment.
a. The comparison of site chemical levels to risk-based screening criteria.
The comparison of site chemical levels to background concentrations.

c. The identification of site-related COPCs based on screening criteria comparisons and

background comparisons. Site-related COPCs are those chemicals with concentrations
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exceeding risk-based screening criteria and background concentrations. To the extent possible,
site-related COPCs are further evaluated quantitatively in the baseline risk assessment. (Non-
site-related COPCs are further discussed in the risk characterization sections of the baseline risk

assessment.)

3. The consideration of background in the baseline risk assessment.

a. The calculation of risk estimates for site-related COPCs only.

b. The further evaluation of non-site-related COPCs in the risk characterization section only (e.g.,
the qualitative evaluation of chemicals detected at concentrations exceeding screening criteria
but less than background concentrations). The Navy considers this evaluation to be consistent
with USEPA'’s Role of Background in the CERCLA Cleanup Program (USEPA, 2002).

4. The selection of site cleanup remedial goals at levels not less than background levels. Additionally,
cleanup levels should not be developed for chemicals not identified as COCs. As defined in the Navy
guidance, COCs are site-related COPCs found to be the risk drivers in the baseline risk assessment and

that may pose unacceptable human or ecological risks.

5.1.2.2 Decision Rules for Establishing COPCs

The following decision rules were used to select initial lists of COPCs for the Site:

= A chemical detected in soil was selected as a COPC for soil if any detected chemical concentration
exceeded the USEPA or RIDEM direct contact screening levels for soil and, for inorganics, if the
background evaluation indicates the site concentrations are not within naturally occurring levels. This
is shown in Appendix G.

= A chemical detected in groundwater was selected as a COPC for groundwater if the maximum
detected concentration in any on-site monitoring wells exceeded the USEPA or RIDEM direct contact
screening levels.

= A chemical detected in soil gas was selected as a COPC for soil gas if the maximum detected

concentration in soil gas exceeded the USEPA screening levels soil gas.
As indicated in Section 5.1.2.1, chemicals with concentrations exceeding the screening criteria for

migration from soil to groundwater were not retained as COPCs for quantitative evaluation in the risk

assessment.
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5.1.3 COPCs Selected for the HHRA

As previously discussed in Section 1.0, the Site is divided into five areas; the North Waterfront, Central
Shipyard, former Building 234, South Waterfront, and the PCB Removal area as illustrated in Figure 1-2.
These areas were evaluated separately in this HHRA. Surface soil and subsurface soil samples were
collected at the North Waterfront, Central Shipyard, former Building 234, and PCB removal area. Only
subsurface soil samples were collected at the South Waterfront. Groundwater samples were only
collected at the North Waterfront, Central Shipyard, and former Building 234 area. In addition, soil gas

samples were collected at the North Waterfront.

COPCs for these areas were selected using the risk-based COPC screening levels described in Section
5.1.2. A discussion of the chemicals identified as COPCs and the rationale for COPC selection is
provided in the following subsections. A discussion of nature and extent of the chemicals detected in site
media is presented in Section 4.0 and is not repeated in this section. COPC selection information for
each medium is presented in Tables 5-4 through 5-28. Chemicals retained as COPCs for the five areas
are presented in Table 5-29. RAGS Part D tables for COPC selection are included in Appendix F.2.

5.1.3.1 North Waterfront Surface Soil

Nine VOCs, 21 SVOCs, 8 pesticides, 20 inorganics, and several miscellaneous chemicals were detected
in surface soil samples collected at the North Waterfront portion of the Site. A comparison of maximum
detected surface soil concentrations to screening levels based on RSLs and RIDEM DECs for residential
exposures is presented in Table 5-4. The following chemicals were detected at maximum concentrations
exceeding direct contact COPC screening levels and were retained as COPCs for surface soil at the
North Waterfront:

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

= Inorganics (chromium, cobalt, and iron).

The maximum detected concentration of cobalt and iron exceeded the screening toxicity levels (set at a
HQ of 0.1); however, they do not exceed the RSLs. Concentrations of benzo(a)pyrene,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and chromium exceeded the screening criteria based
on the RSLs, but were less than the RIDEM DECs. Concentrations of chrysene exceeded its RIDEM
DEC, but were less than the screening criteria based on the RSLs. Concentrations of aluminum, arsenic,

and manganese also exceeded the screening levels but were within naturally occurring levels and are not
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considered to be site related (Appendix G), therefore these chemicals were not retained as COPCs for

direct contact with surface soil.

A comparison of maximum detected surface soil concentrations to USEPA SSLs for chemical migration
from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-5. The following
chemicals were detected in surface soil at maximum concentrations exceeding the screening levels for

migration from soil to groundwater at the North Waterfront:

= VOCs [benzene and TCE]

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate,
dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, hexachloroethane, naphthalene, and 2,2'-oxybis(1-
chloropropane].

= Pesticides (alpha-chlordane, Dieldrin, gamma-chlordane, and heptachlor epoxide).

= Metals (cadmium, chromium, copper, lead, nickel, selenium, and zinc).

Of these chemicals, only TCE, chromium, copper, nickel, and zinc were detected in groundwater samples
collected at the North Waterfront. Concentrations of lead in toxicity characteristic leaching procedure
(TCLP) samples also exceeded the RIDEM GA leachability criteria. Lead was the only chemical detected
at concentrations exceeding the RIDEM GA leachability criteria. Concentrations of arsenic, manganese,
and mercury also exceeded the screening levels but were within naturally occurring levels and are not
considered to be site related (Appendix G). As discussed in Section 5.1.2.1, chemicals detected at
concentrations exceeding the SSLs for migration from soil to groundwater and RIDEM GA leachability

criteria were not retained as COPCs for quantitative evaluation in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for dibutyltin, monobutyltin,
tetrabutyltin, and tributyltin. The uncertainty associated with the lack of screening criteria for these

chemicals is discussed in Section 5.5.1, the Uncertainty Analysis.

5.1.3.2 North Water Front Subsurface Soil

Seven VOCs, 18 SVOCs, 5 pesticides/PCBs, 20 inorganics, and several miscellaneous chemicals were
detected in subsurface soil at the North Waterfront. A comparison of maximum detected subsurface soll
concentrations to screening levels based on the RSLs and RIDEM DECs for residential exposure is
presented in Table 5-6. The following chemicals were detected at maximum concentrations exceeding
direct contact COPC screening levels and were retained as COPCs for subsurface soil at the North

Waterfront:
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= SVOCs [benzo(a)pyrene and dibenzo(a,h)anthracene]

»= Inorganics (aluminum, chromium, cobalt, and iron).

Concentrations of benzo(a)pyrene, dibenzo(a,h)anthracene, and chromium exceeded screening criteria
based on RSLs, but were less than the RIDEM DECs. Concentrations of arsenic and manganese also
exceeded the screening levels but were within naturally occurring levels and are not considered to be site
related (Appendix G); therefore these chemicals were not retained as COPCs for direct contact with

subsurface soil.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-7. The
following chemicals were detected in subsurface soil at maximum concentrations exceeding the

screening levels for migration from soil to groundwater at the North Waterfront:

= VOCs (TCE).

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate),
dibenzo(a,h)anthracene, and naphthalene].

= Pesticides/PCBs (Aldrin, alpha-chlordane, and heptachlor).

= Metals (arsenic, cadmium, chromium, cobalt, copper, iron, lead, mercury, nickel, and selenium).

Of these chemicals, only TCE, arsenic, cadmium, chromium, copper, iron, and nickel were detected in
groundwater samples collected at the North Waterfront. Concentrations of lead in TCLP samples also
exceeded the RIDEM GA leachability criteria. Lead was the only chemical detected at concentrations
exceeding the RIDEM GA leachability criteria. Concentrations of manganese also exceeded the
screening levels but were within naturally occurring levels and are not considered to be site related
(Appendix G). As discussed in Section 5.1.2.1, chemicals detected at concentrations exceeding the
SSLs for migration from soil to groundwater and RIDEM GA leachability criteria were not retained as

COPC:s for quantitative evaluation in this HHRA.
There are no USEPA SSLs or RIDEM GA leachability criteria available for tetrabutyltin and tributyltin.

The uncertainty associated with the lack of screening criteria for these chemicals is discussed in Section

5.5.1, the Uncertainty Analysis.
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5.1.3.3 North Waterfront Groundwater

Seven VOCs and 13 inorganics were detected in groundwater samples collected at the North Waterfront.
A comparison of maximum detected groundwater concentrations to screening levels based on RSLs for
tap water, USEPA MCLs, and RIDEM GA groundwater objectives is presented in Table 5-8. The
following chemicals were detected at maximum concentrations exceeding the COPC screening levels and

were retained as COPCs for groundwater at the North Waterfront:

= VOCs (cis-1,2-dichloroethene, TCE, and vinyl chloride).
= Metals (Total) [aluminum, arsenic, chromium, iron, and manganese]

= Metals (Dissolved) [aluminum and manganese].

Concentrations of cis-1,2-dichloroethene and manganese exceeded screening toxicity levels (set at a HI
of 0.1) but did not exceed RSLs. TCE and arsenic were the only chemicals detected at a concentration

exceeding the RIDEM GA groundwater objectives.

A comparison of maximum detected groundwater VOC concentrations to USEPA screening levels for
chemical migration from groundwater through building foundations and into indoor air is presented in
Table 5-9. The following chemicals were detected at maximum concentrations exceeding the COPC
screening levels and were retained as COPCs for groundwater at the North Waterfront:

= VOCs (TCE, and vinyl chloride).

5.1.3.4 North Waterfront Soil Gas

Thirty-five VOCs were detected in soil gas samples collected at the North Waterfront. A comparison of
maximum detected soil gas concentrations to USEPA screening levels is presented in Table 5-10. The
following chemicals were detected at maximum concentrations exceeding the COPC screening levels and
were retained as COPCs for soil gas at the North Waterfront:

= VOCs (1,3-butadiene, acrylonitrile, benzene, tetrachloroethene and TCE).

1,3-Butadiene and acrylonitrile were not detected in any surface soil, subsurface soil, or groundwater

samples collected at the North Waterfront.
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5.1.35 Central Shipyard Surface Soil

Eighteen SVOCs, 3 pesticides/PCBs, 20 inorganics, and several miscellaneous chemicals were detected
in surface soil samples collected at the Central Shipyard. A comparison of maximum detected surface
soil concentrations to screening levels based on RSLs and RIDEM DECs for residential exposure is
presented in Table 5-11. The following chemicals were detected at maximum concentrations exceeding
the direct contact COPC screening levels, and were retained as COPCs for surface soil at the Central

Shipyard:

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and chrysene].

= Inorganics (arsenic, chromium, cobalt, iron, and manganese).

The maximum detected concentration cobalt, iron, and manganese exceeded screening toxicity levels
(set at a HQ of 0.1) but did not exceed RSLs. Concentrations of benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and chromium exceeded the screening criteria based on the RSLs but were less
than the RIDEM DECs. Concentrations of chrysene exceeded RIDEM DECs but were less than the
screening criteria based on the RSLs. Concentrations of aluminum also exceeded the screening levels
but were within naturally occurring levels and are not considered to be site related (Appendix G),

therefore aluminum was not retained as a COPC for direct contact with surface soil.

There are no direct contact COPC screening criteria available for carbazole. The uncertainty associated

with the lack of screening criteria for carbazole is discussed in Section 5.5.1, the Uncertainty Analysis.

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-12. The
following chemicals were detected in surface soil at maximum concentrations exceeding the screening

levels for migration from soil to groundwater at Central Shipyard:

= SVOCs [2,2-oxybis(1-chloropropane), 4-methylphenol, benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, benzo(k)fluoranthene, and indeno(1,2,3-cd)pyrene].
= Pesticides/PCBs (Aroclor-1260).

= Metals (arsenic, cadmium, chromium, cobalt, copper, iron, manganese, nickel, and selenium).
SVOCs and copper were not detected in groundwater samples collected at the Central Shipyard.

Concentrations of all chemicals were less than the RIDEM GA leachability criteria. Concentrations of

arsenic in TCLP samples were less than the RIDEM GA leachability criteria. Concentrations of lead and
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mercury exceeded the screening levels but were within naturally occurring levels and are not considered
to be site related (Appendix G). As discussed in Section 5.1.2.1, chemicals detected at concentrations
exceeding the SSLs for migration from soil to groundwater and RIDEM GA leachability criteria were not

retained as COPCs for quantitative evaluation in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for carbazole, creosote,
tetrabutyltin, and tributyltin. The uncertainty associated with the lack of screening criteria for these

chemicals is discussed in Section 5.5.1, the Uncertainty Analysis.

5.1.3.6 Central Shipyard Subsurface Soil

Five VOCs, 18 SVOCs, 5 pesticides/PCBs, 20 inorganics, and two miscellaneous chemicals were
detected in subsurface soil samples at the Central Shipyard. A comparison of maximum detected
subsurface soil concentrations to screening levels based on RSLs and RIDEM DECs for residential
exposure is presented in Table 5-13. The following chemicals were detected at maximum concentrations
exceeding the direct contact COPC screening levels and were retained as COPCs for subsurface soil at

the Central Shipyard:

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

= Inorganics (aluminum, arsenic, chromium, cobalt, and iron).

Concentrations of dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, and chromium exceeded the
screening criteria based on the RSLs but were less than the RIDEM DECs. Concentrations of chrysene
exceeded RIDEM DECs, but were less than the screening criteria based on the RSLs. Concentrations of
manganese also exceeded the screening levels but were within naturally occurring levels and are not
considered to be site related (Appendix G), therefore manganese was not retained as a COPC for direct

contact with subsurface soil.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-14. The
following chemicals were detected in subsurface soil at maximum concentrations exceeding the

screening levels for migration from soil to groundwater at the Central Shipyard:

= SVOCs [2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-

ethylhexyl)phthalate, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, naphthalene].
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= Pesticides/PCBs (4,4'-DDD, 4,4'-DDT, total Aroclors)
= Metals (arsenic, cadmium, chromium, cobalt, copper, iron, lead, mercury, nickel, selenium, and

silver).

Lead was the only chemical detected at concentrations exceeding the RIDEM GA leachability criteria.
SVOCs, copper, mercury, and silver were not detected in groundwater samples collected at the Central
Shipyard. Concentrations of manganese also exceeded the screening levels but were within naturally
occurring levels and are not considered to be site related (Appendix G). As discussed in Section 5.1.2.1,
chemicals detected at concentrations exceeding the SSLs for migration from soil to groundwater and

RIDEM GA leachability criteria were not retained as COPCs for quantitative evaluation in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for tetrabutyltin and tributyltin.
The uncertainty associated with the lack of screening criteria for these chemicals is discussed in Section

5.5.1, the Uncertainty Analysis.

5.1.3.7 Central Shipyard Groundwater

Acetone and 16 metals were detected in groundwater samples collected at Central Shipyard. A
comparison of maximum detected groundwater concentrations to screening levels based on RSLs for tap
water, USEPA MCLs, and RIDEM GA groundwater objectives is presented in Table 5-15. The following
chemicals were detected at maximum concentrations exceeding the COPC screening levels and were

retained as COPCs for groundwater at the Central Shipyard:

= Metals (Total) (aluminum, arsenic, cadmium, chromium, cobalt, iron, and manganese).

= Metals (Dissolved) (arsenic, cadmium, cobalt, iron, and manganese).

Concentrations of all chemicals with the exception of arsenic were less than the RIDEM GA groundwater

objectives.
A comparison of maximum detected groundwater VOC concentrations to USEPA screening levels for

chemical migration from groundwater through building foundations and into indoor air is presented in

Table 5-16. Concentrations of all chemicals were less than the associated screening levels.
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5.1.3.8 Former Building 234 Surface Soil

Two VOCs, 18 SVOCs, 6 pesticides/PCBs, 20 inorganics, and 2 miscellaneous chemicals were detected
in surface soil samples collected at former Building 234. A comparison of maximum detected surface soil
concentrations to screening levels based on RSLs and RIDEM DECs for residential exposure is
presented in Table 5-17. The following chemicals were detected at maximum concentrations exceeding
the direct contact COPC screening levels and were retained as COPCs for surface soil at former Building
234:

= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, chrysene,
dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

= Inorganics (arsenic, beryllium, cadmium, chromium, cobalt, iron, lead, and manganese).

The maximum detected concentrations of cadmium, iron, and manganese exceeded screening toxicity
levels (set at a HQ of 0.1), but did not exceed RSLs. Concentrations of benzo(a)anthracene,
benzo(b)fluoranthene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene, cadmium, and chromium
exceeded the screening criteria based on the RSLs, but were less than the RIDEM DECs.
Concentrations of chrysene, beryllium, and lead exceeded RIDEM DECs, but were less than the
screening criteria based on the RSLs. Concentrations of aluminum also exceeded the screening levels
but were within naturally occurring levels and are not considered to be site related (Appendix G),

therefore aluminum was not retained as COPCs for direct contact with surface soil.

There are no COPC screening criteria available for carbazole and creosote. The uncertainty associated
with the lack of screening criteria for carbazole and creosote is discussed in Section 5.5.1, the
Uncertainty Analysis.

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-18. The
following chemicals were detected in surface soil at maximum concentrations exceeding the screening

levels for migration from soil to groundwater at former Building 234:
= SVOCs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-ethylhexyl)phthalate,

dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene].

= Pesticides/PCBs (Aroclor-1254, gamma-chlordane, and heptachlor).
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= Metals (arsenic, barium, cadmium, chromium, cobalt, copper, iron, lead, manganese, nickel,

selenium, and zinc).

Selenium was not detected in groundwater samples collected at former Building 234. Lead was the only
chemical detected at concentrations exceeding the RIDEM GA leachability criteria. As discussed in
Section 5.1.2.1, chemicals detected at concentrations exceeding the SSLs for migration from soil to
groundwater and RIDEM GA leachability criteria were not retained as COPCs for quantitative evaluation
in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for carbazole, creosote, di-n-octyl
phthalate, tetrabutyltin, and tributyltin. The uncertainty associated with the lack of screening criteria for

these chemicals is discussed in Section 5.5.1, the Uncertainty Analysis.

5.1.3.9 Former Building 234 Subsurface Soil

Six VOCs, 16 SVOCs, heptachlor, 21 inorganics, and tetrabutyltin were detected in subsurface soil
samples at the Former Building 234. A comparison of maximum detected subsurface soil concentrations
to screening levels based on RSLs and RIDEM DECs for residential exposure is presented in Table 5-19.
The following chemicals were detected at maximum concentrations exceeding the direct contact COPC

screening levels and were retained as COPCs for subsurface soil at former Building 234:

= SVOCs [benzo(a)pyrene].

= Inorganics (aluminum, arsenic, chromium, cobalt, and iron).

Concentrations of benzo(a)pyrene and chromium exceeded the screening criteria based on the RSLs, but
were less than the RIDEM DECs. Concentrations of manganese also exceeded the screening levels but
were within naturally occurring levels and are not considered to be site related (Appendix G), therefore

manganese was not retained as a COPC for direct contact with subsurface soil.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-20. The
following chemicals were detected in subsurface soil at maximum concentrations exceeding the

screening levels for migration from soil to groundwater at former Building 234:

= VOCs (benzene, ethylbenzene, and TCE)

W5211766F 5-17 CTO WE20



SASE Addendum Section 5
On-Shore Derecktor Shipyard Addendum 1
January 2013 FINAL

= SVOCs [2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, bis(2-
ethylhexyl)phthalate, naphthalene]

= Pesticides/PCBs (heptachlor)

= Metals (aluminum, arsenic, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury,

nickel, selenium, and silver)

Naphthalene was the only chemical detected at concentrations exceeding the RIDEM leachability criteria.
Of these chemicals, only TCE, arsenic, and nickel were detected in groundwater samples collected at
former Building 234. As discussed in Section 5.1.2.1, chemicals detected at concentrations exceeding
the SSLs for migration from soil to groundwater and RIDEM GA leachability criteria were not retained as

COPCs for quantitative evaluation in this HHRA.

There are no USEPA SSLs or RIDEM GA leachability criteria available for creosote and tetrabutyltin. The
uncertainty associated with the lack of screening criteria for creosote and tetrabutyltin is discussed in

Section 5.5.1, the Uncertainty Analysis.

5.1.3.10 Former Building 234 Groundwater

Six VOCs and 16 metals were detected in groundwater samples collected at former Building 234. A
comparison of maximum detected groundwater concentrations to screening levels based on RSLs for tap
water, USEPA MCLs, and RIDEM GA groundwater objectives is presented in Table 5-21. The following
chemicals were detected at maximum concentrations exceeding the COPC screening levels and were

retained as COPCs for groundwater at former Building 234:

= VOCs (cis-1,2-dichloroethene, TCE, and vinyl chloride)
= Metals (Total) (aluminum, arsenic, chromium, cobalt, iron, and manganese)

= Metals (Dissolved) (arsenic, cobalt, iron, and manganese)

The maximum detected concentrations of cis-1,2-dichloroethene, cobalt (total and dissolved), iron (total),
and manganese (dissolved) exceeded screening toxicity levels (set at a HQ of 0.1), but did not exceed
RSLs. Vinyl chloride and arsenic were the only chemicals detected at a concentration exceeding the

RIDEM GA groundwater objectives.

A comparison of maximum detected groundwater VOC concentrations to USEPA screening levels for

chemical migration from groundwater through building foundations and into indoor air is presented in
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Table 5-22. The following chemicals were detected at maximum concentrations exceeding the COPC

screening levels and were retained as COPCs for groundwater at former Building 234:

= VOCs (TCE and vinyl chloride)

5.1.3.11 South Waterfront Subsurface Soil

Three PAHs and 18 inorganics were detected in subsurface soil at the South Waterfront. A comparison
of maximum detected subsurface soil concentrations to screening levels based on the RSLs and RIDEM
DECs for residential exposure is presented in Table 5-23. The following chemicals were detected at
maximum concentrations exceeding direct contact COPC screening levels and were retained as COPCs

for subsurface soil at the South Waterfront:

= Inorganics (aluminum, arsenic, chromium, cobalt, and iron)

Concentrations of manganese also exceeded the screening levels but were within naturally occurring
levels and are not considered to be site related (Appendix G), therefore manganese was not retained as a

COPC for direct contact with subsurface soil.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-24. The
following chemicals were detected in subsurface soil at maximum concentrations exceeding the
screening levels for migration from soil to groundwater at the South Waterfront:

=  PAHSs [benzo(b)fluoranthene]

= Metals (arsenic, cadmium, chromium, cobalt, copper, iron, lead, and nickel)

Concentrations of all chemicals were less than the RIDEM GA leachability criteria. As discussed in
Section 5.1.2.1, chemicals detected at concentrations exceeding the SSLs for migration from soil to
groundwater and RIDEM GA leachability criteria were not retained as COPCs for quantitative evaluation
in this HHRA.

5.1.3.12 PCB Removal Area Surface Soil

Seventeen PAHSs, Aroclor-1260, and 20 inorganics were detected in surface soil samples collected at the

PCB removal area. A comparison of maximum detected surface soil concentrations to screening levels
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based on RSLs and RIDEM DECs for residential exposure is presented in Table 5-25. The following
chemicals were detected at maximum concentrations exceeding the direct contact risk-based COPC

screening levels and were retained as COPCs for surface soil at the PCB removal area:

= PAHs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, benzo(g,h,i)perylene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, and indeno(1,2,3-cd)pyrene]
= PCBs (Aroclor-1260, Total Aroclors)

= Inorganics (arsenic, cobalt, iron, and manganese)

The maximum detected concentration of manganese exceeded screening toxicity levels (set at a HQ of
0.1) but did not exceed RSLs. Concentrations of total Aroclors exceeded the screening criteria based on
the RSLs but were less than the RIDEM DECs. Concentrations of benzo(g,h,i)perylene and chrysene
exceeded RIDEM DECs but were less than the screening criteria based on the RSLs. Concentrations of
aluminum and chromium also exceeded the screening levels but were within naturally occurring levels
and are not considered to be site related (Appendix G), therefore these chemicals were not retained as

COPC:s for direct contact with surface soil.

A comparison of the maximum detected surface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-26. The
following chemicals were detected in surface soil at maximum concentrations exceeding the screening

levels for migration from soil to groundwater at PCB removal area:

= PAHs [2-methylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
benzo(k)fluoranthene, chrysene, dibenzo(a,h)anthracene, indeno(1,2,3-cd)pyrene, naphthalene,
phenanthrene, and pyrene]

= PCBs (Aroclor-1260 and total Aroclors)

= Metals (arsenic, cadmium, cobalt, copper, iron, lead, manganese, nickel, and selenium).

Concentrations of all chemicals were less than the RIDEM GA leachability criteria when available.
Concentrations of chromium also exceeded the screening levels, but were within naturally occurring
levels and are not considered to be site related (Appendix G). As discussed in Section 5.1.2.1, chemicals
detected at concentrations exceeding the SSLs for migration from soil to groundwater and RIDEM GA

leachability criteria were not retained as COPCs for quantitative evaluation in this HHRA.
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5.1.3.13 PCB Removal Area Subsurface Soil

Seventeen PAHSs, total Aroclors, and 21 metals were detected in subsurface soil samples at the PCB
Removal area. A comparison of maximum detected subsurface soil concentrations to screening levels
based on RSLs and RIDEM DECs for residential exposure is presented in Table 5-27. The following
chemicals were detected at maximum concentrations exceeding the direct contact risk-based COPC

screening levels and were retained as COPCs for subsurface soil at the PCB removal area:

= PAHSs [benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene]

= Inorganics (aluminum, arsenic, chromium, cobalt, iron, and manganese)

The maximum detected concentrations of aluminum, iron, and manganese exceeded screening toxicity
levels (set at a HQ of 0.1) but did not exceed RSLs. Concentrations of benzo(a)anthracene,
benzo(a)pyrene, benzo(b)fluoranthene, dibenzo(a,h)anthracene, and chromium exceeded the screening
criteria based on the RSLs, but were less than the RIDEM DECs.

A comparison of maximum detected subsurface soil concentrations to USEPA SSLs for chemical
migration from soil to groundwater and RIDEM GA leachability criteria is presented in Table 5-28. The
following chemicals were detected in subsurface soil at maximum concentrations exceeding the

screening levels for migration from soil to groundwater at the PCB removal area:

= PAHs [2-mehtylnaphthalene, benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene,
dibenzo(a,h)anthracene, naphthalene]

= PCBs (Total Aroclors)

= Metals (antimony, arsenic, cadmium, chromium, cobalt, copper, iron, lead, manganese, mercury,

nickel, selenium, and zinc)
Concentrations of all chemicals were less than the RIDEM GA leachability criteria when available. As
discussed in Section 5.1.2.1, chemicals detected at concentrations exceeding the SSLs for migration from
soil to groundwater and RIDEM GA leachability criteria were not retained as COPCs for quantitative
evaluation in this HHRA.

5.1.3.14 Summary

Table 5-29 summarizes the chemicals retained as COPCs for direct contact exposures to surface soil,

subsurface soil, groundwater, and soil gas at the North Waterfront, Central Shipyard, former Building 234,
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South Waterfront, and PCB removal area. RAGS Part D tables for COPC selection are included in
Appendix F.2.

5.2 EXPOSURE ASSESSMENT

The exposure assessment portion of the risk assessment defines and evaluates, quantitatively or
qualitatively, the type and magnitude of human exposure to the chemicals present at or migrating from a
site. The exposure assessment is designed to depict the physical setting of the site, to identify potentially
exposed populations and applicable exposure pathways, to calculate concentrations of COPCs to which

receptors might be exposed, and to estimate chemical intakes under the identified exposure scenarios.

Actual or potential exposures at the Site were determined based on the most likely pathways of
contaminant release and transport, as well as human activity patterns. A complete exposure pathway
has three components: a source of chemicals that can be released to the environment, a route of
contaminant transport through an environmental medium, and an exposure or contact point for a human

receptor.

5.2.1 Conceptual Site Model

A conceptual site model (CSM) facilitates consistent and comprehensive evaluation of potential risks to
human health by creating a framework for identifying the pathways by which human receptors may come
in contact with environmental media contaminated by site activities. A CSM depicts the relationships

among the following elements, which are necessary for defining complete exposure pathways:

=  Site sources of contamination
= Contaminant release mechanisms and transport/migration pathways
=  Exposure routes

= Potential receptors

The elements of the CSM (contaminant source, release mechanisms, transport/migration pathways,
exposure routes, and potential receptors) establish the manner and degree to which a potential receptor
may be exposed to chemicals present at the site. The degree of risk incurred by a potential receptor
varies according to the means of exposure, the duration of exposure, and the specific chemical to which

the receptor is exposed.
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Section 1 and 2 of this document presented a detailed discussion on site location, site description, and
site history for the five subareas of the Site. This section summarizes the information previously
presented in Section 2.0 as it applies to the HHRA. Sources of contamination, contaminant release
mechanisms, transport and migration pathways, exposure routes, and potential receptors are defined.
Table 5-30 provides a site-specific summary of the potential receptors evaluated for the Site. A summary
of the exposure routes addressed quantitatively for each human receptor is provided in Table 5-31.
Figure 5-1 illustrates the CSM for the Site.

5.2.1.1 Site Sources of Environmental Contamination

Summarizing from the Site history information presented in Section 1, the Site was leased by the Navy to
the Rhode Island Port Authority who in turned leased the property to the Derecktor Shipyard. The
Derecktor Shipyard operated from 1979 to January 1992. The Site was used by Derecktor to repair,
maintain, and construct private and military ships. Repair, maintenance, and construction operations
were concentrated in the Building 234 area. These operations consisted of sand blasting, painting, hull

inspections, and other on-board ship repairs.

Derecktor also constructed new ships under contract to the USCG and U.S. Army. These ships were
steel-structured, such as cutters and tugboats, built from the keel up, and outfitted for initial sea trials.
Construction included cutting and welding steel, sand blasting, priming and painting the structure, and
final ship assembly, which was completed primarily in Building 234. Supporting the ship maintenance
and construction operations was an engineering department, a machine shop, an electrical shop, a pipe

shop, and a vehicle maintenance shop.

5.2.1.2 Potential Contaminant Release Mechanisms and Transport/Migration Pathways

The soil and groundwater data collected at the Site indicate that past activities have released
contaminants to the surrounding environment. Once chemicals have been released to an environmental
medium (e.g., soil), they may migrate within that medium, or migrate to another environmental medium

(e.g., air). This section summarizes potential containment release mechanisms and transport pathways.

Contaminants in surface soil could migrate to air through wind erosion or through volatile emissions.
Subsurface soil is not currently exposed at the site; however, if future construction occurs and brings
subsurface soil to the surface, contaminants in subsurface soil could be transported into the air through
wind erosion or through volatile emissions (fugitive dusts) may then be deposited off site if the grain size is

small enough and the wind speed is great enough. Additionally, contaminants may be released from saoil
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by volatilization if present at significant concentrations. However, portions of the Site are paved which

significantly limits the potential for airborne emissions from the Site.

Contaminants can also migrate from both surface and subsurface soil to groundwater through leaching of
chemicals in the soil. The groundwater underlying the Site is primarily recharged through infiltration of
precipitation and subsurface flow from upgradient/adjacent areas. This allows for migration of
contaminants downward through the buried wastes/soil column to the shallow groundwater. Shallow

groundwater at the site discharges to Narragansett Bay.

5.2.1.3 Potential Current and Future Receptors of Concern and Exposure Pathways

The baseline HHRA prepared for the Site considered receptor exposure under residential and non-
residential (e.g., industrial, recreational) land-use scenarios. The following receptors were identified in
the previous HHRA (B&RE, January 1997):

= Industrial Worker — A plausible receptor under current and future land use. This receptor could be
directly exposed to surface soil (incidental ingestion; dermal contact) and airborne particulates and
vapors from surface soil (inhalation). Under current land use the industrial worker could only be
exposed to surface soil in the unpaved areas of the Site. Under future land use the industrial worker
could be exposed to all surface soil if the pavement at the Site was removed. Figure 1-2 shows the
unpaved and paved areas. If groundwater was used as a drinking water supply then the industrial
worker could be exposed to groundwater (ingestion; dermal contact). Industrial worker exposure to
subsurface soil is unlikely; however, because future construction could potentially bring subsurface
soil to the surface, exposure to subsurface soil via incidental ingestion, dermal contact, and inhalation
was evaluated for this receptor to aid in risk management decisions. If this receptor worked in a
hypothetical on-site structure, it is also plausible that this receptor could be exposed to VOCs
migrating from contaminated subsurface soil or groundwater to the indoor air of a building.

= Construction Workers — A plausible on-site receptor under current and future land use.
Construction workers could be exposed to surface and subsurface soils (incidental ingestion; dermal
contact), shallow groundwater (dermal contact), as well as airborne contaminants emanating from
these media (inhalation). It should be noted that significant exposure to groundwater by a
construction worker is unlikely because if a construction worker were to have prolonged contact with
groundwater then he/she would most likely wear protective clothing such as rubber boots and/or hip
waders, which would limit the receptor’'s exposure. In addition, most excavation activities would
utilize construction equipment such as a back hoe, which would limit a construction worker's

exposure. Also, if significant groundwater was encountered during an excavation of a trench or
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foundation, the groundwater would most likely be pumped out of the excavation so that the
construction activities could be completed.

= Adolescent and Adult Trespassers — A plausible receptor under current and future land use.
Trespassers are individuals using the site for passive activities including walking or hiking two days a
week during the warmer months of the year (mid-April through mid-October). A trespasser may be
exposed to potentially contaminated surface soil (incidental ingestion; dermal contact), air
(inhalation). Under current land use trespassers could only be exposed to surface soil in the unpaved
areas of the Site. Under future land use trespassers could be exposed to all surface soil if the
pavement at the Site was removed. Trespasser exposure to subsurface soil is unlikely; however,
because future construction could potentially bring subsurface soil to the surface, exposure to
subsurface soil via incidental ingestion, dermal contact, and inhalation was evaluated for this receptor
to aid in risk management decisions. Direct contact with groundwater is not anticipated for this
receptor.

= Hypothetical Child and Adult Residents — Given the anticipated future land use for much of the
Site (commercial/industrial), residents are a very unlikely future receptor. However, the hypothetical
future residential scenario is typically evaluated in a risk assessment for decision-making purposes.
For example, the need for deed restrictions at a site may be eliminated prior to site closure if minimal
risks are estimated for residential receptors. It is assumed that a hypothetical resident may be
exposed to surface soil (ingestion; dermal contact, inhalation), groundwater (ingestion; dermal
contact, inhalation), and air (inhalation). Also, hypothetical residents could be exposed to VOCs
migrating from contaminated subsurface soil or groundwater to the indoor air of a home. Receptor
exposure to subsurface soil would only occur if subsurface soil was excavated and deposited on
existing surface soil. Although this is an unlikely scenario, it is included in this HHRA for purposes of

completeness and to assist the risk managers regarding the need for deed restrictions.

5.2.2 Exposure Point Concentrations

The exposure point concentration (EPC), which is calculated for COPCs only (both site related and non-
site related [i.e., naturally occurring/non-site-related anthropogenic chemicals]), is an estimate of the
chemical concentration within an exposure unit (EU). The EPC is assumed to be the concentration to
which the receptor is exposed and is used to estimate exposure intakes. An EU is the area over which
receptor activity is expected to occur. The following paragraphs discuss the EUs evaluated in this HHRA

and the guidelines for calculating EPCs.

As previously discussed, the North Waterfront, Central Shipyard, former Building 234, South Waterfront,

and PCB Removal area were evaluated as separate EUs (Figure 1-2). EPCs were calculated for surface
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soil (0 — 2 ft bgs), subsurface soil (> 2 ft bgs), and groundwater. Soils were differentiated from surface

and subsurface in anticipation of any future removal actions which would target the surface soil interval.

The following guidelines were used to calculate EPCs:

= For surface soil and subsurface soil the 95-percent upper confidence limit (UCL) on the arithmetic
mean, which was based on the distribution of the data set, was selected as the EPC. EPCs were
calculated following USEPA’'s Calculating Upper Confidence Limits for Exposure Point
Concentrations at Hazardous Waste Sites (December 2002) and using USEPA’s ProUCL software
Version 4.1.01. If ProUCL was unable to calculate an UCL then the maximum detected concentration
was used as the EPC. The uncertainty associated with using the maximum detected concentration
as the EPC is discussed in the uncertainty analysis in Section 5.2.2.

= Two EPCs were calculated for surface soil. The first EPC was calculated using only surface soil
samples for the unpaved areas in each EU. This EPC was used to evaluate exposures to surface soil
for all receptors with the exception of construction workers under the current land use scenario. The
second EPC was calculated assuming the pavement was removed at each EU and therefore the
receptors could be exposed to all surface soil. Figure 1-2 shows the unpaved and paved areas. The
second EPC was used to evaluate surface soil under future land use. The second EPC was also
used to evaluate exposures to construction workers under the current land use scenario. Appendix
F.1 identifies the samples for the paved and unpaved areas. Benzo(a)anthracene, benzo(a)pyrene,
benzo(b)fluoranthene, and dibenzo(a,h)anthracene were identified as COPCs in surface soil at the
Central Shipyard. COPCs were selected using all surface soil samples for the paved and unpaved
area. Benzo(a)anthracene, benzo(a)pyrene, benzo(b)fluoranthene, and dibenzo(a,h)anthracene
were not detected in surface soil samples from the unpaved areas in the Central Shipyard, therefore
these chemicals were not evaluated in this HHRA.

= The groundwater samples were collected in 1996 and 2011. All groundwater samples were used to
identify COPCs for groundwater, but only the 2011 groundwater samples were used to evaluate
potential exposures to groundwater since this data is representative of the current conditions at the
Site. There were not enough groundwater samples available to calculate an UCL therefore the
maximum detected concentration in the 2011 groundwater samples was used as the EPC for
groundwater. Appendix F.1 lists the samples which were used to derive the EPCs for groundwater.
Arsenic was identified as a COPC in groundwater at the North Waterfront and chromium was
identified as a COPC in groundwater at the Central Shipyard and Former Building 234. These
compounds were detected in groundwater samples collected in 1996 but were not detected in the

latest groundwater samples collected in 2011. Therefore, exposures to arsenic in groundwater at the
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North Waterfront and chromium in groundwater at the Central Shipyard and Former Building 234
were not evaluated in this HHRA.

= Non-detected values were evaluated in accordance with the ProUCL guidance. Duplicates were
averaged for purposes of calculating EPCs for COPCs in environmental media. In calculating the
averages, if one sample was detected and the other was non-detected then the average was
calculated using the detected value and one half the non-detected value.

= As stated in the guidance manual for the Integrated Exposure Uptake Biokinetic (IEUBK) model
(USEPA, 1994) the arithmetic mean concentration will be used as the EPC for lead.

= The same EPCs were used to evaluate both reasonable maximum exposure (RME) and central

tendency exposure (CTE) scenarios.
Table 5-32 summarizes the EPCs used in this HHRA. ProUCL Outputs are included in Appendix F.3.
RAGS Part D Tables for the EPCs are presented in Appendix F.2. Appendix F.1 lists the samples which

were used to derive the EPCs for soil and groundwater.

5.2.3 Chemical Intake Estimation

The methodologies and techniques used to estimate exposure intakes are presented in this section.
Intakes for the identified potential receptor groups were calculated using current USEPA risk assessment
guidance and are presented in the risk assessment spreadsheets. Risk assessment results are
presented using USEPA RAGS Part D table format. Assumptions regarding exposure are presented in
Table 5-33. The exposure assumptions presented in Table 5-33 are based on current USEPA and
RIDEM risk assessment guidance and are the same as those used in the HHRAs for Site 8 (NUSC)
(Tetra Tech, January 2010) and Tank Farm 4 and 5 (Tetra Tech, January 2011) at NAVSTA Newport.

Non-carcinogenic intakes were estimated using the concept of an average annual exposure.
Carcinogenic intakes were calculated as incremental lifetime exposures, which assume a life expectancy
of 70 years. The exposure assumptions reflect current USEPA guidance. The majority of the exposure
assumptions used to estimate chemical intakes were based on default assumptions described in several
USEPA guidance documents (e.g., USEPA December 1989, March 1991, August 1997, and July 2004)
and RIDEM guidance (February 2004). The RIDEM guidance only contains exposure assumptions for
industrial workers and residents exposed to soil via incidental ingestion and inhalation routes of exposure.
RIDEM does not have default exposure assumptions for construction workers, trespassers, or
recreational users. The following paragraphs discuss the non-default receptor-specific exposure

assumptions used in the risk assessment.
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5.2.3.1 Incidental Ingestion of Soil

Direct physical contact with soil may result in the incidental ingestion of chemicals. Chemical intake for

the incidental ingestion of soil is estimated in the following manner (USEPA, December 1989):

e = (COIR)FIN(EF)(ED)(CF)

Intak (BW)AT)
where:
Intake = intake of chemical from soil (mg/kg/day)
Cs = concentration of chemical in soil (mg/kg)
IR = ingestion rate (mg/day)
FI = fraction ingested from contaminated source (dimensionless)
EF = exposure frequency (days/year [yr])
ED = exposure duration (yr)
CF = conversion factor (1 x 10° kg/mg)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr
for carcinogens, AT = 70 yr x 365 days/yr

Most of the exposure assumptions used to estimate chemical intakes from incidental ingestion of soil
were based on default assumptions described in standard USEPA guidance and are summarized in
Table 5-33. The following paragraphs briefly discuss the non-default receptor-specific exposure

assumptions for incidental ingestion of soil that were used in the HHRA.

The selected exposure frequency assumptions consider anticipated receptor activities at the Site. It is
assumed that construction workers assigned to future excavation projects at the Site are exposed to soil
for 5 days a week over 6 months (130 days a year) for 1 year. It is assumed that adolescent and adult
trespassers are exposed to soil for 2 days per week over 24 weeks (48 days a year).

5.2.3.2 Dermal Contact with Soil

Direct physical contact with soil may result in the dermal absorption of chemicals. Exposure associated

with dermal contact with soil is estimated in the following manner (USEPA, December 1989):
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_ (C.)(SA)(AF)(ABS)(CF)(EF)(ED)

Intake BW)AD
where:
Intake = amount of chemical absorbed during contact with soil (mg/kg/day)
Cs = concentration of chemical in soil (mg/kg)
SA = skin surface area available for contact (cm?®/day)
AF = skin adherence factor (mg/cm?)
ABS = absorption factor (dimensionless)
CF = conversion factor (1 x 10° kg/mg)
EF = exposure frequency (days/year)
ED = exposure duration (year)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/year

for carcinogens, AT = 70 years x 365 days/year

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with soil were
based on the default assumptions described in standard USEPA guidance and are summarized in Table
5-33. The following paragraphs briefly discuss non-default receptor-specific exposure assumptions for

dermal contact with soil that were used in the HHRA.

The exposed skin surface areas of the body available for dermal contact with soil were determined on a
receptor-specific basis because they correspond with assumed human activities and clothing worn during
exposure events. With the exception of the skin surface area recommended for adolescent trespassers
exposed to soil, all of the skin surface areas presented in Table 5-33 are based on USEPA default values.
Current guidance (USEPA August 1997 and July 2004) was used to develop the skin surface area

available for contact for the adolescent trespasser as follows:

= For the adolescent trespasser, the skin surface area available for soil contact is 5,500 cm? (which

assumes that the head, forearms, hands, lower legs, and feet are exposed).

A summary of the receptor-specific input values used to estimate chemical intakes from dermal contact
with soil are presented in Table 5-33. The same exposure frequencies and durations recommended for
the evaluation of incidental ingestion of soil were used to estimate chemical intakes for dermal contact

with soil. The soil adherence factors presented are those in Exhibits 3.3 and 3.5 of RAGS Part E.
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To the extent possible, chemical-specific dermal absorption factors provided in RAGS Part E were used
to evaluate the COPCs for soil. However, dermal absorption factors are only available for the short list of
chemicals in Exhibit 3-4 of RAGS Part E. In addition, as indicated in RAGS Part E, absorption factors for
metals other than arsenic and cadmium have not been developed due to insufficient data to support
default values. Therefore, ABS was set equal to zero for these chemicals and risks from dermal
absorption of metals other than arsenic and cadmium from soil were not quantified in this risk
assessment. The uncertainty associated with the omission of these constituents is discussed in the

uncertainty analysis. Dermal absorption values used in this HHRA are presented in Table 5-34.

5.2.3.3 Inhalation of Air Containing Fugitive Dust/Volatiles Emitted from Soil

Intakes of both particulates and vapors/gases are calculated using the same equation, as follows
(USEPA, January 2009):

ec - (C.)ET)(EF)(ED)
AT x 24 hrs/day
where:

EC = exposure concentration (mg/m3)
C.ir = concentration of chemical in air (mg/m3)
ET = exposure time (hours/day)
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
AT = averaging time (hours);

= for non-carcinogens, AT = ED x 365 days/yr
= for carcinogens, AT = 70 yr x 365 days/yr

Some of the exposure assumptions used to estimate chemical intakes from inhalation of fugitive
dusts/volatile emissions from surface and subsurface soil were based on default assumptions described
in standard USEPA guidance and are summarized in Table 5-33. The same exposure frequencies and
durations used to estimate incidental ingestion of soil intakes were used to estimate exposure via

inhalation of fugitive dust/volatile emissions for surface and subsurface soil.
The concentrations of chemicals in air resulting from emissions from soil are developed following

procedures presented in USEPA Soil Screening Guidance (December 2002). Chemical concentrations in

air were calculated as follows:
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Cair = Csoil x i-’_i
PEF VF

where:
Cair = chemical concentration in air (mg/ms)
Cs = chemical concentration in soil (mg/kg)
PEF = Particulate emission factor (m®/kg)
VF = volatilization factor (m>/kg)

No volatile chemicals were retained as COPCs in surface and subsurface soil, therefore the above

equation reduces to:
:air = :sml X 1
PEF

The particulate emissions factor (PEF) relates the concentration of the chemical in soil to the

concentration of dust particles in air. A PEF value of 1.1 x 10**° m3/kg was obtained from USEPA'’s Soil
Screening internet site at http://rais.ornl.gov/epa/ssil.shtml. This is the default value for Hartford,
Connecticut, which is the closest city to the Site listed on the Internet site. Because air emissions
resulting from fugitive dust emissions settings will be different than dust emissions generated during
construction activities, a separate PEF was used for construction activities. The PEF for construction
workers (1.4x10+6 mslkg) was calculated using the equations presented in the supplemental SSL
guidance document (USEPA, December 2002). Sample calculations showing how the PEFs were

calculated are presented in Appendix F.4.

5.2.34 Ingestion of Groundwater

Ingestion of groundwater is expected to be limited to exposure that would occur under a future
construction, industrial, and residential scenario. Intakes associated with ingestion of groundwater were

evaluated using the following equation (USEPA, December 1989):

_ (G (IR, )(EF)(ED)

Intake = (BW)(AT)
where:
Intake = intake of chemical from groundwater (mg/kg/day)
Cw = concentration of chemical in groundwater (mg/L)
IRy = ingestion rate for groundwater (L/day)
EF = exposure frequency (days/yr)
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ED = exposure duration (yr)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr
for carcinogens, AT = 70 yrs x 365 days/yr

USEPA standard default exposure assumptions were used to evaluate residential exposures to
groundwater.  The following paragraphs briefly discuss non-default receptor-specific exposure

assumptions for ingestion of groundwater that were used in the HHRA.

Groundwater ingestions rates used in the previous HHRA (B&RE, January 1997) were used for the

construction worker (0.05 L/hr) and industrial worker (1 L/day).

A summary of the receptor-specific input values used to estimate chemical intakes from ingestion of

groundwater are presented in Table 5-33.

5.2.35 Dermal Contact with Groundwater

Hypothetical future residential receptors were assumed to use groundwater for domestic purposes (e.g.,
bathing, showering, and dish washing) that can result in dermal exposure. Short-term dermal exposure
was assumed to occur for the construction worker during excavation activities. Also future industrial could
have contact with groundwater if groundwater was used as a potable water supply at the site. The
following equation was used to assess exposures resulting from dermal contact with groundwater
(USEPA, July 2004):

oAD = (PPuw)EV)(ED)EF)(SA)
(BW)(AT)
where:
DAD = dermally absorbed dose of chemical from water (mg/kg/day)
DAcvent = dermally absorbed dose per event (mg/cmz—event)
EV = event frequency (events/day)
ED = exposure duration (yr)
EF = exposure frequency (days/yr)
SA = skin surface area available for contact (cm?)
BW = body weight (kg)
AT = averaging time (days);

for non-carcinogens, AT = ED x 365 days/yr
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for carcinogens, AT = 70 yrs x 365 days/yr

Most of the exposure assumptions used to estimate chemical intakes from dermal contact with
groundwater were based on default assumptions described in standard USEPA guidance and are
summarized in Table 5-33.

Dermal intakes for residents assumed total body exposure on a daily basis. For construction workers the
exposed surface area of the body available for contact was based on assumed activities and was similar
to the assumptions outlined for dermal contact with soil. It is assumed industrial workers only wash their
hands and do not bathe or shower while at work. A value of 904 cm (assume hands are exposed) was

used for the skin area available for contact by industrial workers.

The absorbed dose per event (DAqen) Was estimated using a non-steady-state approach for organic

compounds and a traditional steady-state approach for inorganics. For organics, the following equations
apply:

Ift,,, <t,then:DA,,, = (2)(Kp)(FA)(CW)(CF)( G%J
2
Ift,,, >t then:DA,,, = (Kp)(FA)(cW)(CF)GTE + 2:[“5? ;;’B j)
where:
tevent = duration of event (hour/event)
t* = time to reach steady-state conditions (hour)
Ko = permeability coefficient from water through skin (cm/hour)
FA = chemical-specific fraction absorbed (dimensionless)
Cw = concentration of chemical in water (mg/L)
T = lag time (hour)
T = Pi (dimensionless; equal to 3.1416)
CF = conversion factor (0.001 L/cm3)
B = Dimensionless ratio of the permeability of the stratum corneum relative to

the permeability across the viable epidermis (dimensionless)

Values for the chemical-specific parameters (t*, K,, FA, t, and B) were obtained from the current dermal
guidance (USEPA, July 2004, Exhibit B-3) and are presented in Table 5-34. If published values were not
available for a particular compound, they were calculated using equations provided in the USEPA dermal
guidance. While the dermal guidance provides chemical specific values for PAHs the guidance also

recommends that dermal absorption of PAHs in groundwater not be evaluated quantitatively in a HHRA
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because such evaluations are outside of the effective predictive domain of the model. Therefore, no
chemical-specific parameters are included in Table 5-34 for PAHs and dermal exposures to PAHs and in

water were not evaluated in this HHRA.

The following steady-state equation was used to estimate DAgyen fOr inorganics:

DAevent = (Kp)(CW) (tevent)

The dermal permeability coefficient (K,) values recommended in the USEPA dermal guidance (USEPA,

July 2004) were used to calculate DAgyen; for inorganic COPCs.

5.2.3.6 Inhalation of Volatiles in Groundwater

Groundwater exposure may also result in chemical intake through inhalation if the water resource is used
as a domestic water supply or is exposed during construction activities and VOCs are present in the
groundwater. This exposure route is plausible for residential receptors who may be exposed while
showering, bathing, washing dishes, etc. and for construction workers contacting shallow groundwater
during excavation activities. Chemical intakes from inhalation exposure due to the volatilization of

COPCs in groundwater were estimated in the following manner (USEPA, January 2009):

£c - Can) ENER)ED)
AT x 24 hrs/ day
where:
EC = exposure concentration (mg/ms)
Cair = concentration of chemical in air (mg/m3)
ET = exposure time (hours/day)
EF = exposure frequency (days/yr)
ED = exposure duration (yr)
AT = averaging time (days)

= for non-carcinogens, AT = ED x 365 days/yr
= for carcinogens, AT = 70 yr x 365 days/yr

For hypothetical child and adult residents, the chemical concentration in air resulting from the

volatilization of COPCs during domestic groundwater use is calculated by using the following equation
(USEPA, March 1991):
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Car = (ng) (K)

where:
C.ir = chemical concentration in indoor air, mg/m3
Cqw = chemical concentration in groundwater, mg/L
K = Volatilization Factor, L/m®

The same exposure frequencies and exposure durations used to estimate intake for dermal contact with
groundwater are used to evaluate chemical intakes for inhalation of VOCs from domestic use of

groundwater.

Construction workers may be exposed to COPCs that have volatilized from groundwater when excavation
exposes the shallow water table. The same exposure frequency and exposure time used to estimate
intake from dermal contact with groundwater were used to evaluate intake from inhalation of VOCs from

groundwater during construction activities.

There are no well-established models available for estimating migration of volatiles from groundwater into
a construction/utility trench. To estimate EPCs for air in a construction trench, the HHRA used an
approach suggested by the Virginia Department of Environmental Quality (VDEQ, September 2012) that
is based on a combination of a vadose zone model (to estimate volatilization of gases from contaminated
groundwater into a trench) and a box model (to estimate dispersion of the contaminants from the air
inside the trench into the above-ground atmosphere). The VDEQ methodology is described in the

following paragraphs.
The airborne concentration of a contaminant in a trench can be estimated using the following equation:

Cair = Cow X VF
where:
Car = air concentration of contaminant in the trench (ug/m®)
Cew = concentration of contaminant in groundwater (ug/L)

VF = volatilization factor (L/ms)
It was assumed that a construction project at the Site could result in an excavation of 15 ft bgs or less. If

the depth to groundwater at a site is less than 15 feet, the VDEQ model assumes that a worker would

encounter groundwater when digging an excavation or a trench. The worker would then have direct
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exposure to the groundwater. The worker would also be exposed to contaminants in the air inside the

trench that would result from volatilization from the groundwater pooling at the bottom of the trench.
The following equation was used to calculate the VF for a trench less than 15 ft deep:

VF = (Kix AxFx10°x 10" x 3,600)/( ACH x V)

where:
Ki = overall mass transfer coefficient of contaminant (cm/s)
A = area of the trench (mz)
F = fraction of floor through which contaminant can enter (unitless)
ACH = air changes per hour (h™) =360 h™
v = volume of trench (m®)
10° = conversion factor (L/cm®)
10* = conversion factor (cm?*m?)
3,600 = conversion factor (seconds/hour)

Studies of urban canyons suggest that if the ratio of trench width, relative to wind direction, relative to
trench depth is less than or equal to 1, a circulation cell or cells will be set up within the trench that limits
the degree of gas exchange with the atmosphere and, based on measured ventilation rates of buildings,
the air changes per hour (ACH) is assumed to be two. Based on the ratio of trench depth to average
wind speed, if the ratio of trench width to trench depth is greater than 1, the air exchange between the
trench and above-ground atmosphere is not restricted, and the ACH is assumed to be 360. The
exposure assessment performed for this HHRA assumed that the width-to-trench depth ratio was greater
than 1, therefore, the ACH was set at 360.

K; was calculated using the following equation:

Ki=1/{@/kL) + [(RT) / (H; kG)]}

where:
Ki = overall mass transfer coefficient of containment (cm/s)
kiL = liquid-phase mass transfer coefficient of i (cm/s)
R = ideal gas constant (atm-m3/mole-°K) =8.2x10°
T = average system absolute temperature (°K) (Default = 298°K)
H; = Henry's Law constant of i (atm-m*/mole)
kG = gas-phase mass transfer coefficient of i (cm/s)
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The formulas for calculating kL and k;G are as follows:

kiL = (MWO,/MW,)°° x (T/298) x kL,O,

where:
kiL = liquid-phase mass transfer coefficient of component i (cm/s)
MWO, = molecular weight of oxygen (g/mole)
MW; = molecular weight of component i (g/mole)
kL,O, = liquid-phase mass transfer coefficient of oxygen at 25°C (cm/s) =
0002 cm/s
kiG = (MWH,O/MW)*** x (T/298)*°*° x kG,H,0
where:
kG = gas-phase mass transfer coefficient of component i (cm/s)
MWH,0 = molecular weight of water (g/mole)
kG,H,0 = gas-phase mass transfer coefficient of water vapor at 25°C (cm/s)=

0.833 cm/s (USEPA, 1988).

Chemical properties were obtained from the Supplemental Guidance for Developing Soil Screening
Levels for Superfund Sites (USEPA, December 2002) and are presented in Table 5-35.

5.2.3.7 Assessing Cancer Risks from Early Life Exposures

USEPA’s Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to Carcinogens
(USEPA, March 2005) recommends making adjustments to the toxicity of carcinogenic chemicals that act
via the mutagenic mode of action when evaluating early-life exposures. The guidance recommends using
age-dependent adjustment factors (ADAFs) combined with age-specific exposure estimates when
assessing cancer risks. In the absence of chemical-specific data, the supplement guidance recommends
the following default adjustments, which reflect the fact that cancer risks are generally higher from early-

life exposures than from similar exposures later in life:

= For exposures before 2 years of age (i.e., spanning a 2-year interval from the first day of birth until a
child’s second birthday), a 10-fold adjustment.

=  For exposures between 2 and 16 years of age (i.e., spanning a 14-year time interval from a child’s
second birthday until their sixteenth birthday), a three-fold adjustment.

= For exposures after turning 16 years of age, no adjustment.
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The adjustments were applied using the same method as that used by ORNL in the development of
RSLs. Children were evaluated as two age groups, ages 0 to 2 years and ages 2 to 6 years, and adults
were evaluated as two age groups, ages 6 to 16, and ages greater than 16 years old. Using this

approach, the intakes for hypothetical residents were calculated as follows:

IntakeChild = |ntake(ages 0 -2 years) x 10 + Intake(ages 2 —6 years) X3

IntakeAdult = |ntake(ages 6 — 16 years) X3+ Intake(ages > 16 years)

And the intakes for adolescent trespassers were calculated as follows:

IntakeAdolescent = Intake(age 6 — 16 years) X3

The above approach was used only for those chemicals that are identified as mutagenic in the ORNL
screening table (e.g., carcinogenic PAHs, hexavalent chromium). Sample calculations showing how this

approach was applied are included in Appendix F.4.

5.2.3.8 Summary of Exposure Parameters

A summary of exposure input parameters for all exposure pathways is presented in Table 5-33 for the
identified potential receptor groups at the Site. In general, standard default parameters (e.g., USEPA,
December 1989, March 1991, July 1997, and July 2004; RIDEM, November 2011), which combine mid-

range and upper-end exposure factors, were used in this HHRA.

5.3 TOXICITY ASSESSMENT

The toxicity assessment weighs the evidence regarding the potential for exposure to chemicals to
produce adverse effects in exposed receptors and, when possible, the assessment estimates the
relationship between the exposure to a chemical and the increased likelihood and/or severity of adverse
effects. Quantitative estimates of the relationship between the magnitude and type of exposures and the
severity or probability of human health effects are defined for the identified constituents of concern.
Quantitative toxicity values determined during this component of the risk assessment are integrated with
exposure assessment outputs to characterize the potential occurrence of adverse health effects for each

receptor group.

The reference dose (RfD) is the toxicity value used to evaluate noncarcinogenic health effects for

ingestion and dermal exposures. The reference concentration (RfC) is used to evaluate noncarcinogenic
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health effects for inhalation exposures. The RfD and RfC estimate a daily exposure level for a human
population that is unlikely to pose an appreciable risk during a portion or for all of a human lifetime. It is
based on a review of animal and/or human toxicity data, with adjustments for various data uncertainties.
Carcinogenic effects are quantified using the cancer slope factor (CSF) for ingestion and dermal
exposures, and using inhalation unit risks (IUR) for inhalation exposure that are plausible upper-bound
estimates of the probability of the development of cancer per unit intake of the chemical over a lifetime.

These are typically based on dose-response data from human and/or animal studies.

5.3.1 Toxicity Criteria for Oral and Inhalation Exposures

Oral RfDs and CSFs and inhalation RfCs and IURs used in this HHRA were obtained from the following
primary USEPA literature sources (December 2003):

= Tier 1 - Integrated Risk Information System (IRIS).

= Tier 2 - USEPA Provisional Peer Reviewed Toxicity Values (PPRTVs) — The Office of Research and
Development/National Center for Environmental Assessment (NCEA) Superfund Health Risk
Technical Support Center develops PPRTVs on a chemical-specific basis when requested by
USEPA'’s Superfund program.

= Tier 3 - Other Toxicity Values — These sources include but are not limited to California Environmental
Protection Agency (Cal EPA) toxicity values, Agency for Toxic Substances and Disease Registry
(ATSDR) values, and the Annual Health Effects Assessment Summary Tables (HEAST) (USEPA,
July 1997).

Although toxicity criteria can be found in several toxicological sources, USEPA's IRIS online database is
the preferred source of toxicity values. This database is continuously updated, and the presented values
have been verified by USEPA. The toxicity criteria for the constituents selected as COPCs are presented
in Tables 5-36 through 5-39.

5.3.2 Toxicity Criteria for Dermal Exposure

RfDs and CSFs in the scientific literature are typically expressed as “administered” (i.e., not absorbed)
doses. Therefore, these values are considered inappropriate for estimating risks associated with dermal
exposures. Oral dose response parameters based on administered doses must be adjusted to absorbed

doses before they can be compared to estimated dermal exposure intakes.
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When oral absorption is essentially complete (i.e., 100 percent), an absorbed dose is equivalent to the
administered dose, and therefore no toxicity adjustment is necessary. Conversely, when the
gastrointestinal absorption of a chemical is poor (e.g., 1 percent), the absorbed dose is smaller than the
administered dose; thus, toxicity factors based on absorbed dose should be adjusted to account for the
difference in the absorbed dose relative to the administered dose. USEPA (July 2004) recommends a 50
percent absorption cut-off to reflect the intrinsic variability in analyzing absorption studies. Therefore, the
adjustment from administered to absorbed dose was only performed when the chemical specific
gastrointestinal absorption efficiency was less than 50 percent. The adjustment from administered to
absorbed dose was made using chemical specific gastrointestinal absorption efficiencies published in
numerous sources of guidance (e.g., USEPA 2004 [the primary reference], IRIS, ATSDR toxicological

profiles, etc.), using the following equations:

RfDdermaI = (RfDoral) (ABSG|)
CSFdermaI = (CSForal) / (ABSG|)

where: ABSg = absorption efficiency in the gastrointestinal tract
RfDgermal = RfD for the dermal route of exposure
RfDoral = RfD for the oral route of exposure
CSF4ermal = CSF for the dermal route of exposure
CSFya = CSF of the oral route of exposure

As noted above, the preceding adjustment of the oral toxicity criteria (e.g., RfDs, CSFs) was necessary to
allow gquantitative evaluation of the dermal route of exposure in the baseline risk assessment. An
explanation of this procedure and the need for this procedure are presented in Appendix A of USEPA
RAGS Part A.

5.3.3 Toxicity of Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the
hexavalent state. Because there is no evidence to support the conclusion that hexavalent chromium is
present at the site, speciation analyses were not completed for samples collected at the Site. However,
risks associated with this chemical were assessed by conservatively assuming that 100 percent of the

reported total chromium result is attributable to hexavalent chromium.
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534 Toxicity of PCBs

The HHRA of PCBs was conducted per the following USEPA guidance document: PCBs: Cancer Dose-

Response Assessment and Application to Environmental Mixtures (USEPA, September 1996).

This guidance presents a tiered approach to the risk assessment of PCBs. A range of CSFs for PCBs is
presented for use in HHRA according to criteria that consider the environmental media investigated, type
of exposure, and anticipated persistence, bioaccumulation potential, and toxicity of the PCB

homologues/congeners detected in the samples.

5.35 Toxicity Criteria for the Carcinogenic Effect of PAHs

Limited toxicity values are available to evaluate the carcinogenic effects from exposure to PAHs. The
most extensively studied PAH is benzo(a)pyrene, which is classified by the USEPA as a probable human
carcinogen. Although CSFs are available for benzo(a)pyrene, insufficient data are available to calculate
CSFs for other potentially carcinogenic PAHs. Toxic effects for these chemicals were evaluated using the
toxicity equivalent factors (TEFs) that relate the potency of the other potentially carcinogenic PAHs to the
potency of benzo(a)pyrene, as presented in current USEPA guidance (USEPA, July 1993). The
equivalent oral CSF for a carcinogenic PAH other than benzo(a)pyrene is derived by multiplying the CSF
for benzo(a)pyrene by TEF recommended for that PAH. TEFs for the individual carcinogenic PAHs are

as follows:

Compound TEF
Benzo(a)anthracene 0.1
Benzo(a)pyrene 1
Benzo(b)fluoranthene 0.1
Benzo(k)fluoranthene 0.01
Chrysene 0.001
Dibenzo(a,h)anthracene 1
Indeno(1,2,3-cd)pyrene 0.1

Carcinogenic PAHs acts via a mutagenic mode of action. USEPA Guidelines for Carcinogen Risk
Assessment (2005a) and Supplemental Guidance of Assessing Susceptibility from Early-Life Exposure to
Carcinogens (2005b) specify the use of ADAFs for carcinogens that act via a mutagenic mode of action.

No chemical-specific ADAF is available for carcinogenic PAHSs; therefore, USEPA’s default ADAFs are
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applied to the carcinogenic intakes for the carcinogenic PAHs. The following default ADAFs were

applied: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no adjustment) for ages 16 to 70.

5.3.6 Toxicity Criteria for Trichloroethene

The toxicity factors for TCE were finalized by USEPA in September 2011. TCE has toxicity factors that
address both carcinogenic and noncarcinogenic effects. Toxicological studies indicated that exposure to
TCE increases the risk of kidney cancer, liver cancer, and non-Hodgkin’s lymphoma. There is a sufficient
weight of evidence to suggest that TCE-induced kidney tumors are a result of a mutagenic mode of
action. USEPA Guidelines for Carcinogen Risk Assessment (2005a) and Supplemental Guidance of
Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005b) specify the use of ADAFs for
carcinogens that act via a mutagenic mode of action. However, the ADAFs will only be applied to a

portion of the cancer slope factor and inhalation unit risk that is attributable to kidney-induced tumors.

The oral CSF for TCE is 4.6x107 (mg/kg-day)™ and the IUR is 4.1x10° (ug/m®™. For the kidney
mutagenic endpoint, the oral CSF is 9.3x10° (mg/kg-day)'l and the IUR is 1x10°® (pg/ms)'l. There are no
chemical-specific ADAFs for the kidney mutagenic endpoint; therefore, the USEPA’s default ADAFs are
applied to the carcinogenic toxicity factors for the kidney-related component of TCE’s carcinogenic toxicity
factors. The following default ADAFs should be applied: 10 for ages 0 to 2, 3 for ages 2 to 16, and 1 (no
adjustment) for ages 16 to 70. For the liver cancer and non-Hodgkin's lymphoma endpoints, the oral CSF
is 3.7x10% (mg/kg-day)™ and the IUR is 3x10° (ug/m®)™. No ADAFs are applied to these values.

Noncarcinogenic effects are evaluated like all noncarcinogens in accordance with USEPA’s risk

assessment guidance (1989).
5.4 RISK CHARACTERIZATION

This section provides a characterization of human health risks associated with potential exposures to
COPCs at the Site. Potential risks (non-carcinogenic and carcinogenic) for human receptors resulting
from exposures outlined in the exposure assessment were quantitatively determined and are discussed in
this section. Sections 5.4.1 and 5.4.2 outline the methods used to quantitatively estimate the type and
magnitude of potential risks for human receptors. Summaries of the risk characterization for the North
Waterfront, Central Shipyard, Building 234, South Waterfront, and PCB Removal area are provided in
Section 5.4.3.
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54.1 Quantitative Analysis of Chemicals

Quantitative estimates of risk for chemicals were calculated according to risk assessment methods
outlined in USEPA guidance (USEPA, December 1989). Lifetime cancer risks are expressed in the form
of dimensionless probabilities, referred to as ILCRs, based on CSFs and IURs. Non-carcinogenic risk
estimates are presented in the form of HQs that are determined through a comparison of intakes with
published RfDs and RfCs.

ILCR estimates for ingestion and dermal exposures were generated for each COPC using estimated

exposure intakes and published CSFs, as follows:
ILCR = (Estimated Exposure Intake)(CSF)

ILCRs estimates for inhalation exposures were generated for each COPC using estimated exposure

concentrations and published IURs, as follows:

ILCR = (IUR)(Exposure Concentration)(1000 ug/mg)
An ILCR of 1x10°® indicates that the exposed receptor has an one-in-one-million chance of developing
cancer under the defined exposure scenario. Alternatively, such a risk may be interpreted as

representing one additional case of cancer in an exposed population of one million people.

Non-carcinogenic risks were assessed using the concept of HQs and Hls. The HQ for a COPC is the

ratio of the estimated intake to the RfD and is calculated for ingestion and dermal exposures as follows:

HQ = (Estimated Exposure Intake)/(RfD)

For inhalation exposures, HQ is calculated as follows:
HQ = (Exposure Concentration)/(RfC)
An HI was generated by summing the individual HQs for all COPCs. The HI is not a mathematical

prediction of the severity of toxic effects and therefore is not a true "risk"; it is simply a numerical indicator

of the possibility of the occurrence of noncarcinogenic (threshold) effects.
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5.4.2 Interpretation of Risk Assessment Results

To interpret the quantitative risk estimates and to aid risk managers in determining the need for
remediation, quantitative risk estimates were compared to typical USEPA risk benchmarks. Calculated
ILCRs were interpreted using USEPA's target cancer risk range (1x10™ to 1x10®°) and RIDEM's

cumulative cancer benchmark of 1x10™°. Hls were evaluated against a benchmark value of 1.

USEPA defines the range of 1x10™ to 1x10° as the ILCR target range for hazardous waste facilities
addressed under the CERCLA and the Resource Conservation Recovery Act (RCRA). Individual or
cumulative ILCRs greater than 1 x 10* are generally considered “unacceptable” by USEPA. Risk
management decisions are necessary when the ILCR is within 1x10™ to 1x10°. USEPA typically does
not require remediation when the cumulative ILCR is less than 1x10°. Similarly, cumulative ILCRs
greater than 1x10® are generally considered to be “unacceptable” by the State of Rhode Island;

remediation may or may not be necessary when the cumulative ILCR exceeds 1x10°.

A HI exceeding unity (1.0) indicates that there may be non-carcinogenic health risks associated with
exposure. If a HI exceeds unity, target organ effects associated with exposure to COPCs are considered.
Only those HQs for chemicals that affect the same target organ(s) or exhibit similar critical effect(s) are
regarded as truly additive. Consequently, it may be possible for the cumulative HI to exceed 1.0, but no
adverse health effects are anticipated if the COPCs do not affect the same target organ or exhibit the

same critical effect (i.e., target-organ/critical effect-specific HIs do not exceed 1).

5.4.3 Results of the Risk Characterization

This section contains a summary of the results of the risk characterization for the North Waterfront,
Central Shipyard, South Waterfront, former Building 234, and PCB removal area. Quantitative risk
estimates for potential human receptors were developed for those chemicals identified as COPCs. The
methodology used to calculate the risks presented in this section was discussed in Sections 5.2 and 5.3.
Potential risks from direct contact exposures to surface soil, subsurface soil, and groundwater are
discussed in Sections 5.4.4.1 through 5.4.4.10. Uncertainties associated with the risk estimates are

discussed in Section 5.5.
Potential cancer risks and hazard indices were calculated for current/future adolescent and adult

trespassers, current/future construction workers, current/future industrial workers, and hypothetical future

child and adult residents and are summarized in Tables 5-40 through 5-44. Chemicals retained as COCs
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are summarized in Tables 5-45 and 5-49. Sample calculations are presented in Appendix F.4, and the

results of the risk assessment in RAGS Part D format are included in Appendix F.2.
5431 Non-Carcinogenic Risks — North Waterfront

Table 5-40 presents the Hlis for exposures to surface soil, subsurface soil, and groundwater at the North
Waterfront. Cumulative His (developed on a target-organ/effect specific basis) for all receptors under
current and future scenarios were less than or equal to unity (1) with the exception of hypothetical child
and adult residents. The His of 6 for hypothetical child residents and 4 for hypothetical adult residents for
exposures to groundwater exceeded the acceptable level of 1. TCE was the major contributor to the

hazard index.
5.4.3.2 Carcinogenic Risks — North Waterfront

Table 5-40 presents the ILCRs for the North Waterfront. Cumulative ILCRs for all receptors were within
the USEPA's target risk range of 10 to 10°° with the exception of those for the hypothetical child and
lifelong residents. The ILCR of 2x10™ for hypothetical child residents and 2x10™ for hypothetical lifelong
residents exposed to surface soil and groundwater exceeds USEPA's target risk range. However the
ILCRs for hypothetical child (ICLR = 6x10°) and lifelong residents (ICLR = 7x10°) exposed to surface soil
were within USEPA’s target risk range. The ILCRs of 1x10™ for hypothetical child and lifelong residents

exposed to groundwater were equal to the upper bound of USEPA's target risk range.

Cumulative ILCRs for all receptors with the exception of hypothetical child, adult, and lifelong residents
were less than RIDEM’s cumulative cancer risk benchmark of 1x10®°. The ILCRs for hypothetical child
residents exposed to surface soil, subsurface soil, and groundwater exceeded the RIDEM benchmark.
The ILCR for hypothetical adult residents exposed to groundwater and hypothetical lifelong residents
exposed to surface soil, subsurface soil, and groundwater exceeded RIDEM’s cumulative cancer risk
benchmark. Carcinogenic PAHs and arsenic were the major contributors to the ILCRs for exposure to
surface soil and subsurface soil. TCE, vinyl chloride, and chromium were the major contributors to the

ILCRs for groundwater.
5.4.3.3 Non-Carcinogenic Risks — Central Shipyard
Table 5-41 presents the HlIs for exposures to surface soil, subsurface soil, and groundwater at the Central

Shipyard. Cumulative Hls for current and future adolescent and adult trespassers and current industrial

workers were less than unity (1). Hls for current/future construction workers, future industrial workers and
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hypothetical child and adult residents exposed to surface soil and subsurface soil were less than unity.
Hlis for hypothetical child residents exposed to surface soil and subsurface soil were 3 and 2 respectively,

although as show below, the Hls for the individual target organs were all less than or equal to 1.

Hypothetical Child Residents
Target Organ Hazard Quotient
Surface Soil Subsurface Soil
Central Nervous System 0.2 0.1
Cardiovascular System 1 0.9
Gastrointestinal System 0.6 0.5
Respiratory System 0.0002 0.0002
None Reported 0.07 0.06
Skin 1 0.9
Thyroid 0.6 0.5

The HI for construction workers exposed to groundwater was 2, although as show below, the His for the
individual target organs were all less than or equal to 1.

Future Construction Workers
Target Organ Hazard Quotient

Central Nervous System 1
Cardiovascular System 0.1
Gastrointestinal System 0.04
Skin 0.1
Thyroid 0.003
Kidney 0.009

Hlis for future industrial workers, hypothetical child residents, and hypothetical adult residents exposed to
groundwater were 7, 56, and 24, respectively. Arsenic (HI = 3) and manganese (HI = 4) were the major
contributors to the HI for industrial workers exposed to groundwater. Arsenic, (HI = 17), cobalt (HI = 5),
iron (HI = 6), and manganese (HI = 28) were the major contributors to the HI for hypothetical child
residents exposed to groundwater. Arsenic (HI = 7), cobalt (HI = 2), iron (HI = 3), and manganese (HI =

12) were also the major contributors to the HI for hypothetical adult residents exposed to groundwater.
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5.4.3.4 Carcinogenic Risks — Central Shipyard

Table 5-41 presents the ILCRs for the Central Shipyard. Cumulative ILCRs for all receptors were within
the USEPA’s target risk range of 10™ to 10 with the exception of those for the future industrial workers
and hypothetical child, adult and lifelong residents. However the ILCRs for future industrial workers and
hypothetical adult residents exposed to surface soil and subsurface soil and hypothetical child residents
exposed to subsurface soil were within USEPA'’s target risk range. The ILCR of 1x10™ for hypothetical
child residents exposed to surface soil and hypothetical lifelong residents exposed to surface soil and
subsurface soil was equal to the upper bound of USEPA's target risk range. The ILCRs for exposures to
groundwater by future industrial workers (ILCR = 4x10'4), hypothetical child residents (ILCR = 6x10'4),
hypothetical adult residents (ILCR = 1x10'3), and hypothetical lifelong residents (ILCR = 2x10'3) exceed

USEPA's target risk range. Arsenic was the major contributors to the ILCRs for groundwater.

Cumulative ILCRs for current and future adolescent, adult, and lifelong trespassers, and current/future
construction workers were less than RIDEM’s cumulative cancer risk benchmark of 1 x 10°. The ILCRs
for current industrial workers exposed to surface soil, and future industrial workers, hypothetical child,
adult, and lifelong residents exposed to surface soil, subsurface soil, and groundwater exceeded the
RIDEM benchmark. Arsenic and chromium was the major contributor to the ILCRs for current and future
industrial workers exposed to surface soil. Carcinogenic PAHSs, arsenic, and chromium were the major
contributors to the ILCRs for hypothetical child, adult, and lifelong residents exposed to surface soil and

subsurface soil. Arsenic was the major contributors to the ILCRs for groundwater.
5.4.3.5 Non-Carcinogenic Risks — Former Building 234

Table 5-42 presents the Hls for exposures to surface soil, subsurface soil, and groundwater at former
Building 234. Cumulative Hlis for current and future adolescent trespassers, adult trespassers, industrial
workers, and hypothetical adult residents were less than unity (1). Hls for construction workers exposed
to surface soil and subsurface soil were 2 and 2 respectively, although as show below, the His for the

individual target organs were all less than or equal to 1.

Future Construction Workers
Target Organ Hazard Quotient
Central Nervous System 1
Cardiovascular System 0.3
Gastrointestinal System 0.08
None Specified 0.002
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Hlis for hypothetical child residents exposed to surface soil and subsurface soil were 3 and 3 respectively,

although as shown below, the His for the individual target organs were all less than or equal to 1.

Hypothetical Child Residents

Target Organ

Hazard Quotient

Surface Soil Subsurface Soil

Central Nervous System 0.3 0.5
Cardiovascular System 0.8 1
Gastrointestinal System 0.6 0.6
Kidney 0.4 0
Respiratory System 0.0004 0.0002
None Reported 0.4 0.1

Skin 0.8 1
Thyroid 0.8 0.6

The HI for hypothetical child residents exposed to groundwater was 4. Manganese (HQ = 2) was the

major contributor to the HI.

The HI for hypothetical adult residents exposed to groundwater was 2, although as show below, the His

for the individual target organs were all less than or equal to 1.

Hypothetical Adult Residents

Target Organ

Hazard Quotient

W5211766F

Central Nervous System 0.7
Cardiovascular System 1

Developmental 0.2
Gastrointestinal System 0.02
Kidney 1

Liver 0.9
Skin 0.1
Thyroid 0.2
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5.4.3.6 Carcinogenic Risks — Former Building 234

Table 5-42 presents the ILCRs for the former Building 234. Cumulative ILCRs for all receptors were
within the USEPA’s target risk range of 10 to 10® with the exception of those for hypothetical child and
lifelong residents. The ILCR of 1x10™ for hypothetical child and lifelong residents exposed to subsurface
soil was equal to the upper bound of USEPA'’s target risk range. The ILCRs of 3x10™ for hypothetical
child residents and 4x10™ for hypothetical lifelong residents exposed to surface soil exceeds USEPA'’s
target risk range. Carcinogenic PAHSs, arsenic, and chromium were the major contributors to the ILCRs

for surface soil.

Cumulative ILCRs for current and future adolescent, adult, and lifelong trespassers and current/future
construction workers were less than or equal to RIDEM’s cumulative cancer risk benchmark of 1x10°.
The ILCRs for current industrial workers exposed to surface soil and future industrial workers exposed to
surface soil and subsurface soil exceeded the RIDEM benchmark. The ILCRs for hypothetical child,
adult, and lifelong residents exposed to surface soil, subsurface soil, and groundwater exceeded the
RIDEM benchmark. Arsenic and chromium were the major contributors to the ILCRs for current and
future industrial workers exposed to surface soil and subsurface soil. Carcinogenic PAHSs, arsenic, and
chromium were the major contributors to the ILCRs for hypothetical child, adults, and lifelong residents
exposed to surface soil and subsurface soil. TCE, vinyl chloride, and arsenic were the major contributors

to the ILCRs for hypothetical child, adult, and lifelong residents exposed to groundwater.
5.4.3.7 Non-Carcinogenic Risks — South Waterfront

There are no surface soil or groundwater samples available for the South Waterfront; therefore only
exposures to subsurface soils were evaluated. Receptors under current land use are only exposed to
surface soil; consequently no His or ILCRs were calculated for these receptors at the South Waterfront.
Table 5-43 presents the Hls for exposures to subsurface soil at the South Waterfront. Cumulative Hls for
all receptors were less than unity (1) with the exception of the hypothetical child resident. The HI for
hypothetical child residents exposed to subsurface soil was 3, although as shown below, the Hls for the

individual target organs were all less than or equal to 1.

Hypothetical Child Residents

Target Organ Hazard Quotient
Central Nervous System 0.2
Cardiovascular System 1
Gastrointestinal System 0.8
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Hypothetical Child Residents

Target Organ Hazard Quotient
Respiratory System 0.0004
None Reported 0.08
Skin 1
Thyroid 1
5.4.3.8 Carcinogenic Risks — South Waterfront

Table 5-43 presents the ILCRs for the South Waterfront. Cumulative ILCRs for all receptors were within
the USEPA'’s target risk range of 10™ to 10° with the exception of those for the hypothetical child and
lifelong residents. The ILCR of 1x10™ for hypothetical child and lifelong residents exposed to subsurface

soil were equal to the upper bound of USEPA's target risk range.

Cumulative ILCRs for future adolescent, adult, and lifelong trespassers, and current/future construction
workers were less than RIDEM'’s cumulative cancer risk benchmark of 1x10°. ILCRs for future industrial
workers, hypothetical child, adult, and lifelong residents exceeded the RIDEM benchmark. Arsenic and

chromium were the major contributor to the ILCRs for exposures to subsurface soil.
5.4.3.9 Non-Carcinogenic Risks — PCB Removal Area

Table 5-44 presents the HlIs for exposures to surface soil and subsurface soil at the PCB removal area.
No groundwater samples were collected for the PCB removal area; consequently Hls and ILCRs were not
calculated for exposures to groundwater at the PCB removal area. Cumulative Hls for all receptors with
the exception of current/future construction workers and hypothetical child residents were less than unity
(1). The HI for current/future construction workers exposed to subsurface soil was 2, although as shown

below, the Hls for the individual target organs were all less than or equal to 1.

Future Construction Workers
Target Organ Hazard Quotient
Central Nervous System 1
Cardiovascular System 0.4
Gastrointestinal System 0.2
Kidney 0.0002
Respiratory System 0.2
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Future Construction Workers

Target Organ Hazard Quotient
Skin 0.6
Thyroid 0.02

The HI for construction workers exposed to surface soil was 1.

The HI for hypothetical child residents exposed to surface soil was 3, although as shown below, the His

for the individual target organs were all less than or equal to 1.

Hypothetical Child Residents
Target Organ Hazard Quotient

Central Nervous System 0.3
Cardiovascular System 1
Gastrointestinal System 0.6
Kidney 0.001
Respiratory System 0.0003
Skin 1
Thyroid 1

The HI for hypothetical child residents exposed to subsurface soil was 4. Arsenic (HQ = 2) was the major

contributors to the HI.
5.4.3.10 Carcinogenic Risks — PCB Removal Area

Table 5-44 presents the ILCRs for the PCB removal area. Cumulative ILCRs for all receptors were within
the USEPA's target risk range of 10™ to 10°® with the exception of those for the hypothetical child and
lifelong residents. The ILCR of 1x10™ for hypothetical child exposed to subsurface soil was equal to the
upper bound of USEPA's target risk range. The ILCR’s for hypothetical child residents exposed to
surface soil (ILCR = 5x10'4), and hypothetical lifelong residents exposed to surface soil (ILCR = 5x10'4)
and subsurface soil (ILCR = 2x10'4) exceeded USEPA's target risk range. Carcinogenic PAHSs, arsenic,

and chromium were the major contributors to the ILCRs for the hypothetical child and lifelong residents.
ILCRs for current adolescent, adult, and lifelong trespassers, future adult trespassers, and construction

workers were less than RIDEM’'s cumulative cancer risk benchmark of 1x10°. ILCRs for future

adolescent and lifelong trespassers exposed to surface soil, future industrial workers and hypothetical
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child, adult, and lifelong residents exposed to surface soil and subsurface soil exceed RIDEM's
cumulative cancer risk benchmark. Carcinogenic PAHs and Arsenic were the major contributors to the
ILCRs for exposures to surface soil. Arsenic and chromium were the major contributors to the ILCRs for
future industrial workers exposed to subsurface soil. Carcinogenic PAHSs, arsenic, and chromium were
the major contributors to the ILCRs for hypothetical child, adult, and lifelong residents exposed to

subsurface soil.

5.4.3.11 Lead Risks

Lead was identified as a COPC in surface soil at Building 234. The maximum detected concentration in
surface soil (189 J mg/kg) slightly exceeded the RIDEM residential DEC of 150 mg/kg but was less than
OSWER soil screening level of 400 mg/kg for residential land use. Concentrations of lead only exceeded
the RIDEM residential DEC in one sample. The 95% UCL of 115 mg/kg for lead is less than RIDEM
residential DEC. Consequently, no adverse health effects are anticipated from residential exposures to

lead in surface soil at Building 234.

5.4.3.12 Vapor Intrusion Risks

As discussed in Section 5.1.3 several VOCs were detected in groundwater and soil gas samples from the
North Waterfront and groundwater samples at Building 234 at concentrations exceeding USEPA
screening levels for VOC migration from groundwater through building foundations and into interior air. At
present, there are no buildings at the North Waterfront or at former Building 234; consequently, the vapor
intrusion exposure pathway is incomplete for current land use. It is possible that a building may be
constructed on these areas in the future, but without knowing the details of the buildings there would be
significant uncertainty associated with performing a quantitative evaluation of these areas using USEPA's
Johnson and Ettinger volatilization model (2004). Instead, a semi-quantitative evaluation was conducted
using USEPA'’s VISL Calculator (USEPA, May 2012).

The VISL Calculator is a spreadsheet tool that provides screening-level concentrations for groundwater
and soil gas for default target risk levels and exposure scenarios. The VISL Calculator can assist
remedial project managers in determining whether the vapor intrusion pathway has the potential to pose
an unacceptable level of risk to human health by comparing subsurface and indoor air data against

screening levels in the calculator.

The VISLs are calculated using the recommended approaches in existing USEPA risk assessment

guidance and are based on the current understanding of the vapor intrusion pathway. Target indoor air
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concentrations are calculated according to the guidance provided in Risk Assessment Guidance for
Superfund (Part F) (USEPA, January 2009), which supersedes the approach that was used in USEPA'’s
November 2002 draft vapor intrusion guidance (USEPA, 2002). The screening levels for groundwater
and soil gas are calculated from the target indoor air concentrations using empirically-based conservative
“generic” attenuation factors that reflect worst-case conditions. The generic VISLs are based on default
exposure parameters and factors that represent RME conditions for chronic exposures. The VISL
Calculator incorporates the latest toxicity values in the USEPA’'s RSL table and is updated as new
versions are released. Hence, the calculated indoor air concentrations derived in the VISL Calculator are
combined with the toxicity factors to characterize the risk. The VISL Calculator output provides the basis

for this semi-quantitative screening risk evaluation for indoor air.

North Waterfront

Concentrations of TCE and vinyl chloride in groundwater samples exceeded the screening criteria for
vapor intrusion (Table 5-9). Vinyl chloride was only detected in 1 of 14 groundwater samples, and TCE
was detected in 8 of 14 groundwater samples. The associated chlorinated hydrocarbons,
tetrachloroethene and cis- and trans -1,2-dichloroethene, were also detected. The maximum detected
concentrations of these chlorinated hydrocarbons were incorporated in the VISL calculator. The
residential cumulative cancer risk was 3x10°, within USEPA's target risk range; however, the residential
cumulative hazard index exceeded 1, primarily due to TCE. The industrial cumulative cancer risk was
4x10°, within USEPA'’s target risk range, and the industrial cumulative hazard index was 1. The risks are

presented in Table 5-45 and the VISL output is in Appendix F.5.

Concentrations of 1,3-butadiene, acrylonitrile, benzene, and TCE in soil gas samples exceeded the
screening criteria for vapor intrusion (Table 5-10). 1,3-Butadiene and acrylonitrile were not detected in
any surface soil, subsurface soil, or groundwater sample collected at the North Waterfront. Benzene was
not detected in any groundwater sample collected at the North Waterfront. Additional chlorinated
hydrocarbons were also detected in the soil gas samples. Of those chlorinated hydrocarbons that were

detected in soil gas, 1,1,1-trichloroethane and 1,1-dichloroethane were not detected in groundwater.

As with groundwater, the maximum detected soil gas concentrations were incorporated in the VISL
calculator. The residential cumulative cancer risk was 5x10°°, within USEPA's target risk range; however,
the residential cumulative hazard index exceeded 1, primarily due to TCE. The industrial cumulative
cancer risk was 9x10°, within USEPA’s target risk range, and the industrial cumulative hazard index
exceeded 1, primarily due to TCE and 1,3-butadiene. The soil gas COPCs, acrylonitrile, benzene, and
1,3-butadiene were not detected in groundwater and can generally be attributed to urban air pollution. If

the risks only considered chlorinated hydrocarbons, the residential cumulative cancer risk was 3x10~,
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within USEPA's target risk range; however, the residential cumulative hazard index still exceeded one.
The industrial cumulative cancer risk is 4x10® and the industrial cumulative hazard index is one. The

risks are presented in Table 5-46 and the VISL output is in Appendix F.5.

Building 234

Concentrations of TCE and vinyl chloride exceeded the screening criteria in groundwater samples
collected at former Building 234 (Table 5-22). TCE and vinyl chloride were detected at maximum
concentrations of 4 pg/L and 100ug/L, respectively. The associated chlorinated hydrocarbons, 1,1-
dichloroethene and cis-1,2-dichloroethene, were also detected. The maximum detected concentrations of
these chlorinated hydrocarbons were incorporated in the VISL calculator. The residential cumulative
cancer risk was 6x10”, greater than USEPA'’s target risk range, and the residential cumulative hazard
index exceeded 1, primarily due to vinyl chloride. The industrial cumulative cancer risk was 4x107°, within
USEPA'’s target risk range, and the industrial cumulative hazard index was less than one. The risks are

presented in Table 5-47 and the VISL output is in Appendix F.6.

The basis for this vapor intrusion screening risk evaluation was the use of maximum detected
concentrations of contaminants in soil gas and groundwater, default exposure assumptions for
reasonable maximum exposure (RME) residential and industrial exposures, and conservative attenuation
factors (0.1 for soil gas to indoor air and 0.001 for groundwater to indoor air). It is evident that risks
associated with vapor intrusion should be less than what was predicted in this evaluation. Based on data
collected at many Navy industrial buildings, soil gas to indoor air attenuation factors typically range
between 0.001 and 0.0001, thus reducing the risks associated with soil gas by a factor of more than 100.
This would clearly reduce residential risks at North Waterfront to less than USEPA's target risk range and
target hazard index of 1. Nonetheless, to ensure protection of human health the vapor intrusion pathway

will be considered in future building construction.
5.4.3.13 Risk Associated With Naturally Occurring Chemicals.

As discussed in Section 5.1.2.1, chemicals detected at maximum concentrations exceeding COPC
screening levels but within naturally occurring concentrations were not retained as COPCs and were not
evaluated in the risk assessment presented in Sections 5.4.3.1 through 5.4.3.10. Tables 5-48 through
and 5-52 present the cancer risks and hazard indices associated with these chemicals for the North
Waterfront, Central Shipyard, Former Building 234, the South Waterfront, and the PCB Removal Area.
RAGS Part D tables for these chemicals are presented in Appendix F.6. Also included in Tables 5-48
and 5-52 is a comparison of the cancer risks and HlIs for exposures to surface soil and subsurface soil
based on site-related COPCs.
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His were less than unity for exposures to chemicals present at background concentrations for all five
areas. ILCRs for all receptors exposed to chemicals present at background concentrations were less or
within the USEPA target cancer risk range at all five areas. ILCRs exceeded RIDEM'’s acceptable risk
levels for exposures to surface soil by hypothetical lifelong residents at the North Waterfront and
hypothetical child and lifelong residents at the PCB Removal area. Arsenic was the major contributor to
the ILCR at the North Waterfront and chromium was the major contributor to the ILCR at the PCB
Removal area.

5.5 UNCERTAINTY ANALYSIS

This section presents a summary of uncertainties inherent in the risk assessment and includes a
discussion of how they may affect the quantitative risk estimates and conclusions of the risk analysis.
The baseline HHRA for the Site was performed in accordance with current USEPA guidance; however,
there are varying degrees of uncertainty associated with the baseline HHRA. The following sections
discuss general uncertainties in risk assessment and uncertainties specific to the risk assessment for the
Site.

Uncertainty in the selection of COPCs was related to the current status of the predictive databases; the
grouping of samples; the numbers, types, and distributions of samples; data quality; and the procedures
used to include or exclude constituents as COPCs. Uncertainty associated with the exposure
assessment included the values used as input variables for a given intake route or scenario, the
assumptions made to determine EPCs, and the predictions regarding future land use and population
characteristics. Uncertainty in the toxicity assessment included the quality of the existing toxicity data
needed to support dose-response relationships and the weight of evidence used to determine the
carcinogenicity of COPCs. Uncertainty in risk characterization is associated with exposure to multiple
chemicals and the cumulative uncertainty from combining conservative assumptions made in earlier steps

of the risk assessment process.

Whereas there were various sources of random uncertainty and bias, the magnitude of bias and
uncertainty and the direction of bias are influenced by the assumptions made throughout the risk
assessment including selection of COPCs and selection of values for dose-response relationships.
Throughout the entire risk assessment, assumptions that consider safety factors were made so that the

final calculated risks were overestimated.

Generally, risk assessments include two types of uncertainty, measurement and informational uncertainty.

Measurement uncertainty refers to the usual variance that accompanies scientific measurements. For
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example, this type of uncertainty is associated with analytical data collected for the site. The risk

assessment reflects the accumulated variances of the individual values used.

Informational uncertainty stems from inadequate availability of information needed to complete the toxicity
and exposure assessments. Often, this gap is significant, such as the absence of information on the
effects of human exposure to low doses of a chemical, the biological mechanism of action of a chemical,
or the behavior of a chemical in soil.

After the risk assessment is complete, the results must be reviewed and evaluated to identify the type and
magnitude of uncertainty involved. Reliance on results from a risk assessment without consideration of
uncertainties, limitations, and assumptions inherent in the process can be misleading. For example, to
account for uncertainties in the development of exposure assumptions, conservative estimates were
made to ensure that the particular assumptions were protective of sensitive subpopulations or the
maximum exposed individuals. If a number of conservative assumptions are combined in an exposure
model, the resulting calculations can propagate the uncertainties associated with those assumptions,
thereby producing a much larger uncertainty for the final results. This uncertainty is biased toward over
predicting both carcinogenic and non-carcinogenic risks. Thus, both the results of the risk assessment
and the uncertainties associated with those results must be considered when making risk-management

decisions.

This interpretation of uncertainty is especially relevant when the risks exceed the point of departure for
defining "acceptable” risk. For example, when risks calculated using a high degree of uncertainty are less
than an acceptable risk level (i.e., 10'6), the interpretation of no significant risk is typically straightforward.
However, when risks calculated using a high degree of uncertainty exceed an acceptable risk level (i.e.,

10'4), a conclusion can be difficult unless uncertainty is considered.

551 Uncertainty in Selection of COPCs

The most significant issues related to uncertainty in COPC selection at the Site are the COPC screening
levels used, the absence of screening levels for a few chemicals detected in site media, and the lack of
background screening. A brief discussion of each of these issues is provided in this section.

COPC Screening Levels

The use of risk-based screening values based on conservative land-use scenarios (i.e., residential land

use for soil and ingestion of tap water for groundwater) corresponding to ILCRs of 10° and His of 0.1
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ensured that all the significant contributors to risk from the site were evaluated. The elimination of
chemicals present at concentrations that correspond to ILCRs less than 10 and Hls less than 0.1 should
not have affected the final conclusions of the risk assessment because those chemicals were not

expected to cause a potential health concern at the detected concentrations.
Chemicals without Established Screening Levels

USEPA RSLs are currently not available for some constituents detected at the Site [e.g., acenaphthylene,
benzo(g,h,i)perylene, phenanthrene, and alpha- and gamma-chlordane]. @ For COPC screening,
acenaphthene was used as a surrogate for acenaphthylene, pyrene was selected as a surrogate for
benzo(g,h,i)perylene and phenanthrene, and chlordane was selected as a surrogate for alpha- and
gamma-chlordane. Applying toxicity values for one compound to another compound increases the
uncertainty in the risk assessment both in regard to the selection of COPCs and the calculated risks. The

direction of the uncertainty is not known.

In addition there are no USEPA RSLs of RIDEM direct contact criteria available for carbazole, creosote,
and di-n-octyl phthalate. Carbazole was detected in 1 of 7 surface soil samples at the Central Shipyard.
At former Building 234 carbazole was detected in 2 of 8 surface soil samples and di-n-octyl phthalate was
detected 1 of 8 in surface soil samples along with elevated concentrations of PAHs, which have been
identified as COCs at former Building 234. Carbazole and di-n-octyl phthalate were not detected in
subsurface soil at former Building 234. The lack of risk-based screening criteria for these chemicals
increases the uncertainty in the risk assessment both in regard to the selection of COPCs and the
calculated risks. Although the uncertainty does not impact the conclusions of this risk assessment since
these chemicals were detected infrequently and at low concentrations or they were co-located with
chemicals identified as major risk drivers. Samples that were analyzed for creosote were also analyzed
for PAHs, which were retained as COPCs in some areas. Consequently, the absence of screening

criteria does not introduce any significant uncertainty into the risk assessment.

Also there are no USEPA SSLs or RIDEM GA leachability criteria available for carbazole, creosote, di-n-
octyl phthalate, dibutyltin, monobutyltin, tetrabutyltin, and tributyltin. These chemicals were not detected
in groundwater samples collected at the Site indicating that carbazole, di-n-octyl phthalate, dibutyltin,
monobutyltin, tetrabutyltin, and tributyltin in soil have not migrated to groundwater. Consequently, given
the absence of detection of these compounds in groundwater, the HHRA conclusions are unlikely to be
affected by the lack of screening levels for these chemicals. Samples that were analyzed for creosote
were also analyzed for PAHs, which were identified as exceeding screening levels in some areas.
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Consequently, the absence of screening criteria does not introduce any significant uncertainty into the

risk assessment.

55.2 Uncertainty in the Exposure Assessment

Uncertainty in the exposure assessment arose because of the methods used to calculate EPCs, the
determination of land-use conditions, the selection of receptors and scenarios, and the selection of

exposure parameters. Each of these is discussed below.

Exposure Point Concentrations

Uncertainty is associated with the use of 95-percent UCLs on the mean concentration as EPCs. As a
result of using 95-percent UCLs, the estimations of potential risk for the RME scenario were most likely
overstated because UCLs represent the upper limit that potential receptors would be exposed to over the

entire exposure period.

In cases where there were an insufficient number of samples to calculate an UCL or the UCL was greater
than the maximum detected concentration, the maximum detected concentration was used as the EPC.
Use of the maximum concentration tends to overestimate potential risks because receptors are assumed

to be exposed continuously to the maximum concentration for the entire exposure period.

Dibenzo(a,h)anthracene was retained as a COC in surface soil at Former Building 234.
Dibenzo(a,h)anthracene was detected in only 1 of 7 surface soil samples, consequently the maximum
detected concentration was used as the exposure point concentration. Although the use of the maximum
detected concentration as the EPC overestimates the risks associated with exposures to
dibenzo(a,h)anthracene, the conclusions of the HHRA are not effect because several other carcinogenic
PAHs was also retained as COCs for surface soil at Former Building 234. Carcinogenic PAHs were
retained as COCs for surface soil at the PCB Removal Area. There were only four surface soils samples
available for this area; therefore the maximum detected concentration was used as the EPC for
carcinogenic PAHSs in surface soil at the PCB Removal Area. Concentrations of carcinogenic PAHs were
only elevated in one surface soil sample. Concentrations of carcinogenic PAHSs in the other surface soll
samples are approximately 30 times lower than the maximum detected concentrations. Consequently the
use of the maximum detected concentrations likely overestimates the risks calculated for exposures to

carcinogenic PAHSs in surface soil at the PCB Removal Area.
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The maximum detected concentration was also used as the EPC for groundwater at the North Waterfront,
Central Shipyard, and Former Building 234. The use of the maximum detected concentration as the EPC
in groundwater is overly conservative because the maximum detected concentrations of the COPCs do
not all occur in the same well. Also groundwater is not a static medium and the concentration at a well
will likely change over time. Consequently the use of the maximum detected concentrations likely

overestimates the risks calculated for exposures to groundwater.

EPCs for construction workers hypothetically exposed to VOCs migrating from shallow groundwater to air
were estimated using a VDEQ model for exposure of construction workers to vapors accumulating in an
excavation trench. Site-specific parameters such as groundwater concentrations were used in the model.
However, it was necessary to use model default values for most of the other input parameters. The use
of model default values tended to increase the uncertainty in the calculated risks. The direction of the
uncertainty was not known, although the model default values are generally conservative and tend to

overestimate air concentrations.

Land Use

The current land-use patterns at NAVSTA Newport are well established, thereby limiting the uncertainty
associated with land-use assumptions. Land use at the Site is currently limited and is expected to be
limited in the future, as long as the NAVSTA Newport remains active (construction workers, industrial
workers, and potential and infrequent trespassers are the only current and likely future receptors). To be

conservative, risks to hypothetical residents were also estimated for the site.

Exposure Routes and Receptor Identification

The determination of various receptor groups and exposure routes of potential concern was based on
current land use at the site and anticipated future land use. Therefore, the uncertainty associated with
the selection of exposure routes and potential receptors was minimal because they were considered to be
well defined. Although industrial and residential use of groundwater was evaluated as an exposure
scenario at the Site, groundwater is not currently used at the site, nor is it expected to be used in the
future. Therefore, the evaluation of direct exposure to groundwater performed in this baseline HHRA was

included primarily to aid in risk-management decision making.
As discussed in Section 5.1.3 several VOCs were detected in groundwater and soil gas samples from the

North Waterfront and groundwater samples at Building 234 at concentrations exceeding USEPA

screening levels for VOC migration from groundwater through building foundations and into interior air. At
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present, there are no buildings at the North Waterfront or at former Building 234; consequently, the vapor
intrusion exposure pathway is incomplete for current land use. It is possible that a building may be
constructed on these areas in the future, but without knowing the details of the buildings there would be
significant uncertainty associated with performing a quantitative evaluation of these areas using USEPA’s
Johnson and Ettinger volatilization model (2004). Instead, a semi-quantitative evaluation was conducted
using USEPA'’s VISL Calculator (USEPA, May 2012).

Exposure Parameters

Each exposure factor selected for use in the risk assessment had some associated uncertainty.
Generally, exposure factors were based on surveys of physiological and lifestyle profiles across the
United States. The attributes and activities studied in these surveys generally had a broad distribution.
To avoid underestimation of exposure, in most cases, USEPA guidelines on the RME receptor were
used, which generally specify the use of the 95" percentile value for most parameters. Therefore, the
selected values for the receptors represented an upper bound of the observed or expected habits of the

majority of the population.

Generally, the uncertainty can be assessed quantitatively for many assumptions made in determining
factors for calculating exposures and intakes. Many of these parameters were determined from statistical
analyses on human population characteristics. Often, the database used to summarize a particular
exposure parameter (i.e., body weight) is quite large. Consequently, the values chosen for such variables

in the RME scenario have low uncertainty.

5.5.3 Uncertainty in the Toxicological Evaluation

Uncertainties associated with the toxicity assessment (determination of RfDs and CSFs and use of

available criteria) are discussed in this section.

Derivation of Toxicity Criteria

Uncertainty associated with the toxicity assessment was associated with hazard assessment and
dose-response evaluations for the COPCs. The hazard assessment characterized the nature and
strength of the evidence of causation or the likelihood that a chemical that induces adverse effects in
animals will also induce adverse effects in humans. Hazard assessment of carcinogenicity was evaluated
as a weight-of-evidence determination using USEPA methods. Positive animal cancer test data may

suggest that humans contain tissue(s) that may manifest a carcinogenic response; however, the animal
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data cannot necessarily be used to predict the target tissue in humans. In the hazard assessment of non-
cancer effects, however, positive animal data often suggest the nature of the effects (i.e., the target

tissues and type of effects) anticipated in humans.

Uncertainty in hazard assessment arose from the nature and quality of the animal and human data.
Uncertainty was reduced when similar effects were observed across species, strain, sex, and exposure
route; when the magnitude of the response was clearly dose-related; when pharmacokinetic data
indicated a similar fate in humans and animals; when postulated mechanisms of toxicity were similar for
humans and animals; and when the COPC was structurally similar to other chemicals for which the

toxicity is more completely characterized.

Uncertainty in the dose-response evaluation included the determination of a CSF for the carcinogenic
assessment and derivation of an RfD for the non-carcinogenic assessment. Uncertainty was introduced
from interspecies (animal to human) extrapolation, which, in the absence of quantitative pharmacokinetic
or mechanistic data, is usually based on consideration of interspecies differences in basal metabolic rate.
Uncertainty also resulted from intraspecies variation. Most toxicity experiments are performed with
animals that are very similar in age and genotype, so intragroup biological variation is minimal, but the
human population of concern may reflect a great deal of heterogeneity, including unusual sensitivity or
tolerance to the COPC. Even toxicity data from human occupational exposure reflect a bias because only
those individuals sufficiently healthy to attend work regularly (the "healthy worker effect") and those not
unusually sensitive to the chemical are likely to be occupationally exposed. Finally, uncertainty arises

from the quality of the key study from which the quantitative estimate was derived and the database used.

For cancer effects, the uncertainty associated with dose-response factors was mitigated by assuming the
95-percent upper bound for the slope factor. Another source of uncertainty in carcinogenic assessment is
the method by which data from high doses in animal studies are extrapolated to the dose range expected
for environmentally exposed humans. The linearized multistage model, which is used in nearly all
guantitative estimations of human risk from animal data, is based on a nonthreshold assumption of
carcinogenesis. Evidence suggests, however, that epigenetic carcinogens, as well as many genotoxic
carcinogens, have a threshold below which they are non-carcinogenic. Therefore, the use of the

linearized multistage model was conservative for chemicals that exhibited a threshold for carcinogenicity.

For non-cancer effects, additional uncertainty factors may have been applied in the derivation of the RfD
to mitigate poor quality of the key study or gaps in the database. Additional uncertainty for non-cancer
effects arose from the use of an effect level in the estimation of an RfD, because this estimation was

predicated on the assumption of a threshold less than which adverse effects were not expected.
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Therefore, an uncertainty factor is usually applied to estimate a no-effect level. Additional uncertainty
arose in estimation of an RfD for chronic exposure from subchronic data. Unless empirical data indicated
that effects did not worsen with increasing duration of exposure, an additional uncertainty factor was
applied to the no-effect level in the subchronic study. Uncertainty in the derivation of RfDs was mitigated
by the use of uncertainty and modifying factors that normally ranged between 3 and 10. The resulting

combination of uncertainty and modifying factors may have reached 1,000 or more.

The derivation of dermal RfDs and CSFs from oral values may have caused uncertainty. This was
particularly the case when no gastrointestinal absorption rates were available in the literature or when

only qualitative statements regarding absorption were available.

Uncertainty in the Toxicity Criteria for Chromium

Toxicity criteria are available for different forms of chromium, which is considered to be more toxic in the
hexavalent state. Although there is no evidence to support the conclusion that hexavalent chromium is
present at the Site, risks associated with this chemical were assessed by conservatively assuming that
100 percent of the reported chromium result is attributable to hexavalent chromium. If chromium had
been evaluated as trivalent chromium then ILCRs and Hls for chromium would be within acceptable
levels and chromium would not have been retained as a COC for soil and groundwater. Also the
cumulative ILCRs for exposures to groundwater at former Building 234 by hypothetical child and lifelong
residents would be within USEPA acceptable levels, but still exceed the RIDEM cumulative cancer risk
benchmark. Therefore, the risks calculated for chromium in soil and groundwater at the Site are likely

overestimated.

Use of Chronic Toxicity Values for Construction Workers

Under the guidelines established by the Superfund program, the one year exposure duration assumed for
the construction worker should be evaluated as a subchronic exposure. Risks for noncarcinogenic effects
associated with subchronic exposures should be developed using subchronic toxicity criteria, not chronic
toxicity values. Subchronic toxicity values used in this HHRA were obtained from USEPA’'s PPRTV
internet site if available. Also, ATSDR Minimal Risk Levels (MRLs) were used as subchronic toxicity
values when subchronic PPRTV values were not available. However, subchronic toxicity values are not
as widely available as chronic toxicity values (e.g., subchronic toxicity criteria are not currently available
for aluminum and manganese). Therefore, chronic toxicity values were used when subchronic toxicity
values were not available. This likely resulted in an overestimation of potential noncarcinogenic risks for

the construction worker receptor because subchronic toxicity values may be up to an order of magnitude
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higher than chronic toxicity values. Therefore, the "unacceptable HIs” identified for current/future
construction workers exposed through inhalation of aluminum and manganese in fugitive dust emissions
from subsurface soil at the South Waterfront and PCB removal area may actually not exceed 1.
Consequently, hazard indices for current/future construction workers may be within acceptable levels at

the South Waterfront and PCB removal area.

554 Uncertainty in the Risk Characterization

Uncertainty in risk characterization resulted from assumptions made regarding additivity of effects from
exposure to multiple COPCs from various exposure routes. High uncertainty exists when summing non-
cancer risks for several substances across different exposure pathways. This assumes that each
substance has a similar effect and/or mode of action. Even when chemicals affect the same target
organs, they may have different mechanisms of action or differ in their fate in the body, so additivity may
not be an appropriate assumption in all cases. However, the assumption of additivity was considered

because in most cases it represented a conservative estimate of risk.

Risks to any individual may also have been overestimated by summing multiple assumed exposure
pathway risks for any single receptor. Although every effort was made to develop reasonable scenarios,

not all individual receptors may be exposed via all pathways considered.

Finally, the risk characterization did not consider antagonistic or synergistic effects. Little or no
information was available to determine the potential for antagonism or synergism for the COPCs.
Because chemical-specific interactions could not be predicted, the likelihood for risks to be overpredicted
or underpredicted could not be defined, but the methodology used was based on current USEPA

guidance.

5.6 SUMMARY

The baseline HHRA for the Former Robert E. Derecktor Shipyard at the NAVSTA Newport was conducted
to characterize the potential risks to likely human receptors under current and potential future land use.
This HHRA is an update of the HHRA presented in the SASE Report (B&RE, June 1997). Potential
receptors under current land use are construction workers, industrial workers, and adolescent and adult
trespassers. Potential receptors evaluated in the HHRA for future land use are construction workers,
industrial workers, adolescent and adult trespassers, and hypothetical child and adult residents. Although
future land use is likely to be the same as current land use, potential future receptors were evaluated in

the baseline HHRA, primarily for decision-making purposes.
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The Site was divided into five areas for the purposes of selecting COPCs; the North Waterfront, Central
Shipyard, Building 234, South Waterfront, and the PCB Removal Area. Chemicals retained as COPCs
are summarized in Table 5-29. PAHs and metals were retained as COPCs in soil. VOCs and metals

were retained as COPCs in groundwater.

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were
developed for potential human receptors. All receptors were evaluated for exposures to surface soil (0 to 2
foot bgs) and subsurface soil (> 2 ft. bgs). Current/future construction workers, future industrial workers,
and hypothetical residents were also evaluated for exposures to groundwater. The results of the HHRA are

summarized below. Chemicals retained as COCs are summarized in Tables 5-53 and 5-57.

Noncarcinogenic Risks

Hls on a target organ basis for all receptors exposed to site-related COPCs in surface and subsurface soil
were less than or equal to unity (1), with the exception of hypothetical child residents exposed to
subsurface soil at the PCB removal area. Arsenic was the major contributor to the HI for hypothetical

child residents.

Hlis for all receptors exposed to site-related COPCs in groundwater were less than or equal to unity (1),
with the exception of hypothetical child and adult residents at the North Waterfront, future industrial
workers, hypothetical child residents, and hypothetical adult residents at the Central Shipyard and
hypothetical child residents at former Building 234. TCE was the major contributor to the HI for
hypothetical child and adult residents exposed to groundwater at the North Waterfront. Arsenic and
manganese were the major contributors to the HI for future industrial workers exposed to groundwater at
the Central Shipyard. Arsenic, cobalt, iron, and manganese were the major contributor to the HI for
hypothetical child and adult residents exposed to groundwater at the Central Shipyard. Manganese were
the major contributors to the HI for hypothetical child residents exposed to groundwater at former Building
234,

Carcinogenic Risks

ILCRs for the following receptors/media exceed USEPA and RIDEM risk management benchmarks:

Area Medium ILCR Exceeds USEPA's Target ILCR Exceeds RIDEM’s
Risk Range of 10* to 10°® Cumulative Risk Level of 10°
North Surface Soil ILCRs within Target Risk Range Hypothetical Child Residents
Waterfront Hypothetical Lifelong Residents
Subsurface ILCRs within Target Risk Range Hypothetical Child Residents
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Area

Medium

ILCR Exceeds USEPA's Target
Risk Range of 10* to 10°

ILCR Exceeds RIDEM'’s
Cumulative Risk Level of 10°

Soil

Hypothetical Lifelong Residents

Groundwater

ILCRs within Target Risk Range

Hypothetical Child Residents
Hypothetical Adult Residents
Hypothetical Lifelong Residents

Central
Shipyard

Surface Soil

ILCRs within Target Risk Range

Current Industrial Workers
Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents
Hypothetical Lifelong Residents

Subsurface
Soil

ILCRs within Target Risk Range

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

Groundwater

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

Building 234

Surface Soil

Hypothetical Child Residents
Hypothetical Lifelong Residents

Current Industrial Workers
Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents
Hypothetical Lifelong Residents

Subsurface
Soil

ILCRs within Target Risk Range

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

Groundwater

ILCRs within Target Risk Range

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

South
Waterfront

Subsurface
Soil

ILCRs within Target Risk Range

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

PCB Removal
Area

Surface Soil

Hypothetical Child Residents
Hypothetical Lifelong Residents

Future Adolescent Trespassers
Future Lifelong Trespassers
Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents
Hypothetical Lifelong Residents

Subsurface
Soil

Hypothetical Lifelong Residents

Future Industrial Workers
Hypothetical Child Residents
Hypothetical Adult Residents

Hypothetical Lifelong Residents

Carcinogenic PAHSs, arsenic, and chromium were the major contributors to the ILCRs for surface soil at
former Building 234. Carcinogenic PAHS, total Aroclors, and arsenic were the major contributors to the
ILCRs for surface soil and subsurface soil at PCB removal area. Arsenic was the major contributor to the
ILCRs at the Central Shipyard.
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Chromium speciation was not performed on the soil samples collected at the site, therefore, chromium
was evaluated as hexavalent chromium in this HHRA. If chromium had been evaluated as trivalent
chromium then ILCRs and Hls for chromium would be within acceptable levels and chromium would not
have been retained as a COC for surface soil at Former Building 234 and subsurface soil at the PCB
Removal Area. In addition, the cumulative ILCRs for exposures to surface soil at former Building 234 by
hypothetical child and lifelong residents would be within USEPA acceptable levels, but would still exceed
the RIDEM cumulative cancer risk benchmark. Cumulative ILCRs for exposures to subsurface soil at the
PCB Removal Area would be equal to the upper bound of USEPA'’s target risk range, but would still

exceed the RIDEM cumulative cancer risk benchmark.
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6.0 SUMMARY AND CONCLUSIONS

Section 6.0 presents a summary of activities and results of the On-Shore Derecktor Shipyard SASE
Addendum investigation along with the conclusions and recommendations formulated from the

investigation moving forward for this Site.

6.1 OBJECTIVES

The project objectives of the SASE Addendum investigation were to collect additional environmental
media samples and to obtain analytical data from areas where data gaps in media quality were identified
by the Navy and regulatory agencies. This data, along with historical site data, will be used to revise the

1997 baseline HHRA and to provide recommendations for future actions at the Site.

Historical environmental media sampling efforts designed to evaluate media quality were conducted in
1996 at the Site following a sandblast grit removal action in 1995. A series of additional removal actions
were completed at the Site over the period from 1997 through 2007. A review of the historic dataset for
the site by the Navy and regulatory agencies determined a need for supplemental confirmatory data in
areas where removal actions were conducted, and a need for data in other areas containing potential

contamination.

This SASE Addendum also revises the human health risk assessment presented in the SASE using

historic and new data to recalculate risks to potential human receptors.

6.2 FIELD INVESTIGATION

The SASE Addendum investigation was conducted in five subareas of the Site including: the Southern
Waterfront, former Building 234, the Central Shipyard, the PCB Removal Area (Building 6/TP-14 Area),
and the Northern Waterfront. Field activities completed as part of this investigation included the

advancement of soil borings, monitoring well installation, groundwater sampling, and soil gas sampling.

Thirteen surface soil samples (included three duplicate samples), 11 subsurface soil samples, 14
groundwater samples (including two duplicates), and five soil gas samples (including 1 duplicate) were
collected for laboratory analysis and reporting. Laboratory analysis was sample specific but included
VOCs, DRO/GRO, PAHs, PCBs, and metals.
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6.3 NATURE AND EXTENT OF CONTAMINATION

This report summarizes environmental media quality data collected as part of the 2011 SASE Addendum
investigation at the Site. Analytical data from previous investigatory efforts at the Site are provided in the
1997 SASE report included as Appendix E-6 of this report.

Contaminant-specific concentrations were compared to PALs established in the Work Plan Addendum.
PALs for soil consisted of the lowest of the USEPA RSLs (2010) and the RIDEM Residential Soil DEC.
PALs for groundwater consisted of the lowest of USEPA MCL and the RIDEM GA groundwater aquifer
criteria. PALs for soil gas were derived from USEPA residential air RSLs adjusted by an attenuation

factor of 0.1 for shallow soil gas and 0.01 for deep soil gas.

Southern Waterfront Area

Exceedances of the USEPA RSL screening criteria for 6 metals were identified in subsurface soil
samples at the Site. Although metals in subsurface soil exceed the USEPA RSL, it is possible that the
exceedances of some or all of the metals may be due to the generally elevated background levels of

metals found in Newport soils.

Building 234
Analytical results from the groundwater sample MWO08 collected in this area did not contain any VOCs,

PAHSs, or metals above regulatory comparison criteria. Exploratory borings conducted at Sump 234-4
confirmed a concrete bottom and therefore no soil samples for laboratory analysis and reporting were

collected.

Central Shipyard

Analytical results from two groundwater samples (MW218 and MW219) did not identify any VOCs or
PAHs above regulatory comparison criteria. Arsenic was the only metal detected in groundwater at a
concentration exceeding the MCL. The high concentrations of arsenic may be attributable to naturally

high background levels of arsenic in Newport soils.

The Central Shipyard was the location of temporary USMC office trailers, were removed in 2012. As part
of the removal process utilities associated with the trailers, including buried electrical conduits, water line,
septic tank and piping were removed for off-site disposal. The Final Site Clean Up document for this

effort is provided in Appendix H.
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PCB Removal Area

Elevated concentrations of PAHs (with eight compounds exceeding criteria) and metals (with six

constituents exceeding RSLs) were detected in surface soil samples collected from the PCB Removal
Area. SB209 contained concentrations of aroclor-1260 exceeding regulatory comparison criteria. In
subsurface soil samples, slightly elevated concentrations of PAHs (with four PAHs exceeding criteria) and
metals (with six metals exceeding criteria) were detected. Analytical results from four surface soil
samples (SB215, SB216, SB217, and SB224) collected in the former transformer bank area did not
detect PCBs above the laboratory instruments method detection limits. The distribution of contaminants
suggests that the 1999 removal action conducted in this area adequately addressed PCB contamination.
A sample located in an area receiving surface water runoff from a section of the Penn-Central Railway

contained metals above criteria.

Northern Waterfront

Huts 1 and 2

Elevated concentrations of PAHs (with four compounds exceeding criteria) and metals (with seven
constituents exceeding criteria) were detected in surface soil samples. In subsurface soil samples,
elevated concentrations of PAHs (with two compounds exceeding RSLs) and metals with (four individual
constituents exceeding RSLs) in subsurface soil samples collected from the Huts 1 and 2 area. A
groundwater sample (MW204) collected in this area did not identify any contaminants above regulatory
comparison criteria (VOCs and metals) or above the laboratory instruments method detection limits
(PAHS).

Contaminants detected at this subarea of the Site are consistent with historical operations and activities
that were conducted in this area, including vehicle maintenance. Groundwater quality results indicate that
no contaminants are leaching into the overburden groundwater aquifer. This area was the site of a
satellite parking lot construction project and several sample locations may have subsequently been
covered by bituminous concrete paving. The former building concrete pad for Huts 1 and 2 has been

demolished and removed under a previous action by the Navy.

Groundwater

Eight groundwater monitoring wells were sampled in the Northern Waterfront Area. One VOC, TCE, was
detected above regulatory comparison criteria in five of the eight groundwater samples. A comparison to
the 1997 SASE groundwater analytical results indicated that VOC concentrations are lower in the 2011
sampling event than in historical sampling events. TCE is most likely the result of limited spills in former
storage areas and maintenance areas that have had limited impact on the overburden groundwater

aquifer.
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Soil Gas

Elevated concentrations of five VOCs (1,3-butadiene, acrylonitrile, benzene, tetrachloroethene, and TCE)
were found in soil gas samples at concentrations exceeding USEPA comparison criteria. To ensure

protection of human health, the vapor intrusion pathway will be considered in future building construction.

6.4 HUMAN HEALTH RISK ASSESSMENT

The HHRA completed in this SASE Addendum calculated risk for each of the five areas of the Site. Soill,
groundwater, and soil gas analytical results from the historic and recent sampling events were used in the
HHRA. Risk was evaluated for receptor exposure under residential and non-residential (industrial,
commercial, and recreational) land use scenarios. The dataset used in the HHRA included groundwater

and soil gas data from 2011; and soil data from 1996, 2011, and removal action confirmation samples.

Potential receptors under current land use are construction workers, industrial workers, and adolescent
and adult trespassers. Potential receptors evaluated in the HHRA for future land use are construction
workers, industrial workers, adolescent and adult trespassers, and hypothetical child and adult residents.
Although future land use is likely to be the same as current land use, potential future receptors were

evaluated in the baseline HHRA, primarily for decision-making purposes.

The Site was divided into five areas for the purposes of selecting COPCs; the North Waterfront, Central
Shipyard, Building 234, South Waterfront, and the Building 6/Test Pit 14 PCB Removal area. PAHs and

metals were retained as COPCs in soil. VOCs and metals were retained as COPCs in groundwater.

Quantitative estimates of non-carcinogenic and carcinogenic risks (HIs and ILCRs, respectively) were
developed for potential human receptors. All receptors were evaluated for exposures to surface soil (0 to 2
foot bgs) and subsurface soil (> 2 ft. bgs). Current/future construction workers, future industrial workers,

and hypothetical residents were also evaluated for exposures to groundwater.

Noncarcinogenic Risks

Arsenic was the major contributor to the HI for hypothetical child residents exposed to subsurface soil at

the PCB removal area.

TCE was the major contributor to the HI for hypothetical child and adult residents exposed to groundwater
at the North Waterfront. Manganese was the major contributor to the HI for future industrial workers
exposed to groundwater at the Central Shipyard. Arsenic, cobalt, iron, and manganese were the major

contributors to the HI for hypothetical child and adult residents exposed to groundwater at the Central
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Shipyard. Manganese was the major contributor to the HI for hypothetical child residents exposed to

groundwater at former Building 234.

Carcinogenic Risks

Cancer risks exceeding USEPA cancer risk range (10'4 to 10'6) was determined for hypothetical residents
in one area for groundwater and in two areas for soil. In addition, cancer risks exceeding the RIDEM
cancer risk threshold of 10° was determined for hypothetical receptors in each area and for current
industrial workers in two areas and future industrial workers in three areas, and future trespassers in the
PCB Removal Area.

The following table summarizes carcinogenic risks that exceed the USEPA cancer target risk range.

Contaminant Contributing to

Area Medium Receptor Cancer Risk

Central Groundwater Future Industrial Workers (2E-04) Arsenic

Shipyard Hypothetical Child Residents (6E-04)

Hypothetical Adult Residents (1E-03)

Hypothetical Lifelong Residents (2E-
03)

Building 234 | Surface Soil Hypothetical Child Residents (3E-04) PAHSs, arsenic, chromium
Hypothetical Lifelong Residents (4E-
04)

PCB Surface Soil Hypothetical Child Residents (5E-04) PAHSs, arsenic
Removal Hypothetical Lifelong Residents (5E-
Area 04)

Subsurface Hypothetical Lifelong Residents (2E- PAHSs, arsenic, chromium
Soll 04)

Chromium speciation was not performed on the soil and groundwater samples; therefore chromium was
evaluated as hexavalent chromium in the HHRA. If chromium had been evaluated as trivalent chromium

then all risks from chromium would have been within USEPA and RIDEM acceptable levels.

6.5 RECOMMENDATIONS

The On-Shore Derecktor Site is currently located on an active portion of NAVSTA Newport. Several
construction projects are being conducted at the site to improve the site for future Navy and USCG use.
Future land use will not include residential use due to the industrial nature of the site and the on-going

Navy infrastructure constructions plans.

W5211766F 6-5 CTO WE20




SASE Addendum Section 6
On-Shore Derecktor Shipyard Addendum 1
January 2013 FINAL

The conclusions of the risk assessment determined that risk under the residential use scenario is present
for soil and groundwater. Risk under the future industrial user scenario is present due to inadvertent
ingestion of groundwater containing arsenic and manganese. Several removal actions have been

conducted at the site to remove sources of contamination present from previous site uses.

This SASE addendum fulfills the role of a Remedial Investigation for this site because this report, coupled
with the previous SASE report, contains the risk assessment component required by CERCLA. Based on
the risks estimated for the residential and industrial workers scenarios, it is recommended that the Site be
carried forward to a Feasibility Study (FS) step which will evaluate remedial alternatives for soil and

groundwater.
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TABLE 3-1
SOIL BORING SAMPLE SUMMARY

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 2
DEPTH PID READING SAMPLE
LOCATION INTERVAL (FT) (PpmV) COMMENTS SAMPLE ID DATE SAMPLE TIME
SB201 0-2 0.1
2-4 0.6 HSA Sample collected DSY-SB201-S0O-204 2/11/2011 0835
4-6 0.2
6-8 0.1
8-10 0.5
10-12 0.0
12-14 0.1
14-16 0.4
16-18 0.3
SB202 0-2 0.4
2-4 0.3 HSA Sample collected DSY-SB202-S0O-204 2/9/2011 1345
4-6 0.3
6-8 0.1
8-10 0.1
10-12 0.1
12-14 0.2
14-16 0.0
16-18 0.2
SB203 0-1 NR
2-4 NR
4-5 NR
SB204 0-2 0.1 HSA Sample collected at surface DSY-SB204-S0-0002 2/11/2011 1400
2-4 0.5
4-6 0.1
6-8 0.1
8-10 0.4 HSA Sample collected DSY-SB204-S0-0810 2/11/2011 1210
10-12 0.2
12-14 0.5
14-16 0.1
16-18 0.0
SB205 0-2 0.2 HSA Sample collected at surface DSY-SB205-S0-0002 2/15/2011 1210
2-4 0.1
4-6 0.3
6-8 0.2
8-10 0.2 HSA Sample collected DSY-SB205-S0-0809 2/15/2011 1230
10-12 0.2
12-14 0.2
14-16 0.3
16-16.4 NR
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TABLE 3-1

SOIL BORING SAMPLE SUMMARY

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RI

PAGE 2 OF 2
DEPTH PID READING SAMPLE
LOCATION | |\ -enuaL ) (opmv) COMMENTS SAMPLE ID DATE SAMPLE TIME

SB206 0-1 0.0 HSA Sample collected at surface DSY-SB206-S0O-0002 2/14/2011 1430

2-4 NR

4-6 0.0

6-8 0.0
8-10 0.1 HSA Sample collected DSY-SB206-S0-0810 2/14/2011 1455

10-12 0.0

12-14 0.1
SB207 0-1 0.1 HSA Sample collected at surface DSY-SB207-S0O-0002 2/15/2011 0905

2-4 0.0

4-6 0.0

6-8 0.0

8-10 0.1
10-12 0.1 HSA Sample collected DSY-SB207-SO-1012 2/15/2011 0935

12-14 0.1
SB208 0-0.5 NR Hand auger Sample collected at surface DSY-SO-SB208-000.5 2/25/2011 1405

SB209

0.3-0.7 NR DPT Sample collected at surface below asphalt layer DSY-50-58209-0.30.7 2/25/2011 1005
SB210 0102 NR DPT Sample collected at surface DSY-SO-SB210-0102 2/25/2011 1235
SB211 0102 NR DPT Sample collected at surface DSY-SO-SB210-0102 2/25/2011 1335

SB212 0002 NR
0204 NR DPT Sample collected DSY-SO-SB212-0204 2/25/2011 1500

SB213 0002 NR
0203 NR DPT Sample collected DSY-SO-SB213-0203 2/25/2011 1325

SB214 0002 NR
0203 NR DPT Sample collected DSY-SO-SB214-0203 2/25/2011 1340
SB215 0-0.5 NR HSA Sample collected at surface DSY-SO-SB215-000.5 2/22/2011 1500
SB216 0-0.5 NR HSA Sample collected at surface DSY-SO-SB216-000.5 2/22/2011 1535
SB217 0-0.5 NR HSA Sample collected at surface DSY-SO-SB217-000.5 2/22/2011 1540
SB224 0-0.5 NR HSA Sample collected at surface DSY-S0-SB224-000.5 2/22/2011 1600

HSA: hollow stem auger
DPT: direct puch technology
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TABLE 3-2
SAMPLE LOCATION SUMMARY
FORMER ROBERT E. DERECKTOR
NAVSTA NEWPORT, NEWPORT, RI
PAGE 1 OF 2

WELL SCREEN
LOSCAAMI'IID(I)_IE D LOCATION INTERVAL JUSTIFICATION
(Ft BTOR)

Borings

SB201 Southern Waterfront Area NA To investigate potential PAH or metals contamination in Section 6 of the Southern Waterfront area

SB202 Southern Waterfront Area NA To investigate potential PAH or metals contamination in Section 6 of the Southern Waterfront area

SB203 Sump 234-4 NA To investigate potential contamination in the bottom of former sump 234-4

SB204 Huts 1 and 2 NA To investigate potential soil and groundwater contamination in the vicinity of TP-16 and TP-27

SB205 Huts 1 and 2 NA To investigate potential soil contamination in the vicinity of TP-16

SB206 Huts 1 and 2 NA To investigate potential soil contamination in the vicinity of TP-16

SB207 Huts 1 and 2 NA To investigate potential soil contamination in the vicinity of TP-16

SB208 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB209 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB210 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB211 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB212 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB213 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB214 Building 6/TP-14 Area NA To investigate potential soil contamination in the vicinity of the Building 6/TP-14 PCB removal
area

SB215 Building 6/TP-14 Area (Transformer Bank) NA To investigate potential PCB soil contamination beneath the gravel layer in the transformer bank
area

SB216 Building 6/TP-14 Area (Transformer Bank) NA To investigate potential PCB soil contamination beneath the gravel layer in the transformer bank
area

SB217 Building 6/TP-14 Area (Transformer Bank) NA To investigate potential PCB soil contamination beneath the gravel layer in the transformer bank
area

SB224 Building 6/TP-14 Area (Transformer Bank) NA To investigate potential PCB soil contamination beneath the gravel layer in the transformer bank
area

W5211766F CTO WE20




TABLE 3-2

SAMPLE LOCATION SUMMARY

FORMER ROBERT E. DERECKTOR
NAVSTA NEWPORT, NEWPORT, RI
PAGE 2 OF 2

WELL SCREEN

LOSC?AMFFCIJ_IE D LOCATION INTERVAL JUSTIFICATION
(Ft BTOR)
Monitoring Wells
MWO08 (existing Northeast of former Building 234 in area of 6.05-11.05 To investigate potential impact from former USTs and machine shop to shallow overburden
well) former USTs and former machine shop aquifer (area of TP-26)
Mw218 Building 42 10- 20 To investigate potential contamination in shallow overburden groundwater downgradient of TP- 25
MwW219 Building 42 10-20 To investigate potential contamination in shallow overburden groundwater downgradient of sump
S42-1
MWO02A Northern Waterfront Area (West of former oil 16 - 26 To investigate potential groundwater contamination in the vicinity of areas of former oil discharges
(replacement well) discharge area) to soil and groundwater
MWO03 (existing Northern Waterfront Area (former Hazardous 5.79 -15.79 Assess impacts of hazardous waste storage area on deep portions of soil and groundwater
well) Waste Storage Area)
MW11A Northern Waterfront Area (Between Pier 2 and 5-10 Assess impacts of former storage areas and other disposal on deep portions of overburden
(replacement well) the Former Hazardous Waste Storage Area) aquifer
MW12 (existing Northern Waterfront Area (Between Pier 1 and 15-25 Assess impacts of former storage areas and other disposal on deep portions of overburden
well) the Former Hazardous Waste Storage Area) aquifer
MW204 Huts 1 and 2 8-18 To investigate potential groundwater contamination in the vicinity of TP-16 and TP-17.
MW220 Northern Waterfront Area 5-20 To investigate potential groundwater contamination downgradient of the former hazardous waste
storage area
Mw221 Northern Waterfront Area 3-15 To investigate potential groundwater contamination downgradient of the former hazardous waste
storage area
Mw222 Northern Waterfront Area 4-14 To investigate potential groundwater contamination in the central portion of the Northern
Waterfront Area
MW223 Northern Waterfront Area (Upgradient location) 41 -51 To provide an upgradient/background groundwater data point
Soil Gas
SG-MWO02A Northern Waterfront Area 7 —8* Co-located with existing groundwater monitoring well MWO02, to assess potential presence of
VOCs in soil gas
SG-MW12 Northern Waterfront Area 5-6* Co-located with existing groundwater monitoring well MW12, to assess potential presence of
VOCs in soil gas
SG-MWO03 Northern Waterfront Area 6.5 - 8* Co-located with existing groundwater monitoring well MWO03, to assess potential presence of
VOCs in soil gas
SG-MW11 Northern Waterfront Area 2-3* Co-located with previous existing groundwater monitoring well MW11(destroyed), to assess

potential presence of VOCs in soil gas

NA = not applicable

--- monitoring wells could not be located during the February March sample round.
*  Soil Gas “screen interval measurements” reflect distance from top of probe to bottom of probe (ft bgs).
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FORMER ROBERT E. DERECKTOR SHIPYARD

TABLE 3-3
MONITORING WELL CONSTRUCTION DETAILS SUMMARY

NAVSTA NEWPORT, NEWPORT, RI

DIAMETER | SCREENED TOP CASE TOP RISER GROUND
LOCATION WELL TYPE (inches) INTERVAL NORTHING™ | EASTING* ELEVATION | ELEVATION | ELEVATION
DSY-MW219 Overburden 2 10 -20 161155.86 379641.84 16.98 16.77 14.1
DSY-MWO08 (existing) |Overburden 2 6.05-11.05| 160822.44 379991.86 11.60 11.13 111
DSY-MW2A Overburden 2 16 - 26 161948.08 379410.23 12.97 12.87 10.1
DSY-MW223 Bedrock 2 41 - 51 162730.29 379643.75 48.82 48.30 48.3
DSY-MW204 Overburden 2 8-18 161829.14 379641.02 12.38 12.03 12.0
DSY-MW218 Overburden 2 10-20 161532.84 379577.95 16.95 16.67 13.8
DSY-MW220 Overburden 2 5-20 162294.72 379304.57 9.97 9.62 9.6
DSY-MW221 Overburden 2 3-15 162438.96 379372.49 10.54 10.14 10.1
DSY-MW12 (existing) [Overburden 2 15-25 162318.64 379382.82 10.69 10.28 10.3
DSY-MWO3 (existing) |Overburden 2 5.79-15.79 | 162472.23 379433.81 11.82 11.30 11.3
DSY-MW11A Overburden 2 5-10 162882.04 379225.08 -- -- 10.2
DSY-MW222 Overburden 2 4-14 162645.56 379356.34 10.92 10.53 10.5

Vertical control datum : NGVD 1929 MSL
Horizontal control datum: NAD 1983 (1986)
MW11A was a temporary monitoring well and was not present at the time of surveying. Northing and easting coordinates are for the co-located soil gas sample location.
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TABLE 3-4
MONITORING WELL DEVELOPMENT STABILIZATION SUMMARY
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

WATER| CUM.
SCREENED INITIAL| FINAL SPEC
weLLip | PEVELOPMENT |\ rervaL | PUMP e ock|cLock| PEPTH |VOLUME TEMP ooy | py |TURBIDITYS  oMmENTS
DATE (bgs) | TPE | TimE | Tive |BELOW|PURGED| (C?) | °o ) (NTU)
MP (ft) | (L)
MW219 3/7/2011 10 20 |waterra| 0915 | 1315 | 15.33 | 405 | 8.80 | 0.695 | 9.92 437
MWO08 2/15/2011 | 6.05 - 11.05|waterra| 0925 | 1310 | 7.28 | 2455 | 7.10 | 1.044 | 6.28 202
MW2A 2/16/2011 16 - 26 |waterra| 1135 | 1520 | 12.05 | 462.95 | 9.41 | 1.074 | 7.97 85.1
MW223 3/8/2011 41-51 |waterra] 0855 | 1255 | 12.78 | 5505 |14.30| 0.311 | 6.73 87.6
MW204 3/7/2011 8-18 |waterra| 1353 | 1753 | 10.71 | 5265 | 9.10 | 0.466 | 6.02 NR
MW218 2/16/2011 10-20 |waterra] 0905 | 1700 | 15.20 | 1294 |12.00] 1.099 | 6.69 12.3
MW220 2/17/2011 520 |waterra| 0911 | 1259 | 8.50 228 | NR | NR | NR NR
MW221 2/18/2011 3-15 |waterra| 0942 | 1342 | 7.64 | 3249 |12.00] 0514 | 6.17 | 1456
MW12 2/17/2011 15-25 |waterra| 0929 | 1314 | 8.86 | 392.8 |12.30] 0.612 | 7.25 220 |hard bottom
MWO03 2/14/2011 | 5.79 - 15.79|waterra| 1149 | 1542 | 11.62 | 345.2 | 10.60] 0.402 | 5.81 246
MWI1A NA 5-10 NA NA NA | 6.1 NA NA | NA | NA NA _ |Temporary well
MW222 212212011 4-14 |waterra| 0747 | 1147 | 585 | 2853 | 6.60 | 0.821 | 7.54 NR

NR = Not Recorded
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MONITORING WELL SAMPLE PURGE STABILIZATION SUMMARY

TABLE 3-5

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 2
FINAL CUM.
PURGE SPECIFIC
START|READ- | WATER VOLUME |TEMP DO ORP | SALINITY | TURBIDITY
WELLID| DATE |\ "1y | ING | DEPTH (mﬁ) PURGED | (C°) (rics);\(l:[r)ﬁ) mo)| P mv) | (epth) (NTU) COMMENTS
TIMES (L)
MWO2A | 2/24/2011 | 0951 | 1200 | 11.45 150 2278 | 12 | 0.806 | 0.22 [858]-134.10] 0.40 2.76
1206 | 11.45 150 121 ] 0.805 | 0.22 [8.58]-140.10] 0.40 2.96
1210 | 11.45 150 119 0.808 | 0.24 [857] -1445] 0.40 2.35
MWO3 | 2/24/2011 | 1346 | 1456 | 7.43 240 18.415 | 11.3 | 0.436 | 4.12 |5.49| 486 0.21 2.56
1500 | 7.43 240 112 | 0436 | 4.11 [5.49] 508 0.21 3.09
1505 | 7.43 240 112 | 0435 | 4.10 [5.49] 524 0.21 2.38
MWO08 | 3/1/2011 | 1027 | 1117 | 7.09 100 6 8.2 896 0.40 [6.30] 92.1 0.44 6.79
1122 | 7.10 100 8.2 896 0.43 [6.30] 92.3 0.44 4.06
1127 | 7.11 100 8.2 895 0.43 [6.30] 92.7 0.44 3.75
MW11A | 2/26/2011 | 1119 | 12.54 | 6.74 225 2365 | 12.9| 0534 [ 034 [6.60] -1735| 0.26 9.31
1259 | 6.74 225 130 0530 | 0.34 [659] -1721 ] 0.26 8.73
13.04 | 6.74 225 129 ] 0530 | 0.35 [ 656 -169.9 | 0.26 7.36
MW12 | 3/3/2011 | 1150 | 1410 | 8.35 225 3375 | 10.7| 0.628 | 021 [7.96] -9.8 0.31 3.39
1415 | 8.35 225 108 | 0628 | 0.21 |7.96] -14.6 0.31 4.13
1420 | 8.35 225 109 | 0.628 | 0.27 |[7.96] -18.8 0.31 3.09
MW204 | 3/17/2011 | 0916 | 1032 | 10.60 130 11.96 | 103 | 4859 | 2554 [6.11] 205.1 NR 16
1044 | 10.60 130 105 | 486.2 | 250 [6.08] 204.0 NR 16
1048 | 10.60 130 105 | 487.0 | 2.47 |6.08] 203.7 NR 15
MW218 | 3/1/2011 | 1257 | 1347 | 14.97 250 1525 |10.2| 0.854 | 0.24 |6.47]| 17.0 0.42 13.8
1352 | 14.98 250 102 | 0.856 | 0.25 [6.47] 121 0.42 13.6
1357 | 14.99 250 102 | 0.864 | 0.27 [6.48] 7.7 0.43 13.0
MW219 | 3/16/2011 | 0852 | 1000 | 14.94 130 1043 | 87 | 707.7 | 0.24 [ 6.99] -1085 NR 18
1005 | 14.94 130 87 | 7076 | 0.25 [7.00] -109.3 NR 17
1010 | 14.94 130 86 | 706.9 | 0.29 |7.00] -109.4 NR 15
MW220 | 3/1/2011 | 1015 | 1130 | 8.45 200 16.375 | 9.0 | 5687 | 111 [7.25] -80.1 3.09 4.84
1135 | 8.46 200 9.0 | 5675 | 097 |7.25] -845 3.08 3.29
1140 | 8.46 200 9.1 | 5651 | 0.98 [7.26] -88.9 3.07 3.15
MW221 | 3/2/2011 | 1249 | 1324 | 7.5 225 9875 | 9.7 | 0.606 | 0.86 |5.92] 148.6 0.30 1.66
1329 | 7.15 200 95 | 0602 | 0.85 [5.91] 146.9 0.29 0.86
1334 | 7.15 200 9.6 | 0594 | 0.84 [5.90] 144.9 0.29 0.86
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MONITORING WELL SAMPLE PURGE STABILIZATION SUMMARY

TABLE 3-5

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

PAGE 2 OF 2
FINAL CUM.
PURGE SPECIFIC
START| READ- | WATER VOLUME |TEMP DO ORP | SALINITY | TURBIDITY
WELLID | DATE | 1yye | iInG | DEPTH (rfﬁn:i) PURGED | (C°) (rics);\(':?ﬁ) moy| PP mv) | (ppth) (NTU) COMMENTS
TIMES (L)
MW222 | 3/2/2001 | 1012 | 1102 | 5.10 250 17 71 | 1.056 | 6.46 | 7.37| 143.4 0.53 14.30
1107 | 5.10 250 71 | 1.061 | 6.41 |7.35] 139.0 0.53 15.00
1112 | 5.10 250 71 | 1.057 | 6.40 | 7.39] 133.9 0.52 14.20
MW223 | 3/16/2011 | 1446 | 1329 | 11.98 100 20 123 | 3236 | 0.36 | 6.80| -49.4 0.36 55.00
1334 | 11.98 100 122 | 327.0 | 0.30 |6.81| 525 0.30 55.00
1338 | 11.98 100 121 3261 | 029 |6.81| 57.7 0.29 50.00

NR = not recorded
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TABLE 3-6
SOIL GAS SAMPLE COLLECTION SUMMARY
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

SAMPLE FINAL
WELL ID COLID'E_IC_:I-E”ON COLLECTION [ PRESSURE SAI\?E_:_‘EESE)PTH COMMENTS
TIME (IN. HG)
DSY-SG-MWO02A 2/24/2011 1105 - 1145 -2 7-8 None
DSY-SG-MWO03/DUPO1 2/24/2011 1530 - 1605 -4 6.5-8 None
DSY-SG-MW11A 3/3/2011 1220 - 1250 -7.5 2-3 A shallow sample was
collected due to the
presence of a high
water table
DSY-SG-MW12 3/3/2011 1519 - 1549 -7 5-6 None
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TABLE 4-1

ANALYTICAL RESULTS - SURFACE SOIL
ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2

SAMPLE ID DSY-SB204- |IDSY-SB204- |DSY-SB204- |DSY-SB205-|DSY-SB206- |[DSY-SB207- |DSY-SO- DSY-SO- DSY-SO- DSY-SO- DSY-SO- DSY-S0O-SB216{DSY-SO-SB217{DSY-SO- DSY-SO-SB224- |DSY-SO-

S0-0002  [S0-0002-D |SO-0002-AVG [SO-0002  |SO-0002  [SO-0002  |SB208-000.5 [SB208-000.5-D|SB208-000.5-|SB209-0.30.7 [SB215-000.5 |000.5 000.5 SB224-000.5 [000.5-D SB224-000.5-

AVG AVG

TARGET AREA HUTS 1 HUTS 1 HUTS 1AND [HUTS 1 HUTS 1 HUTS 1 BLDG. 6 - TP- [BLDG. 6 - TP- |BLDG. 6 - TP-|BLDG. 6 - TP-|BLDG. 6 - TP- [BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP-14 [BLDG. 6 - TP-

AND 2 AND 2 2 AND 2 AND 2 AND 2 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA AREA 14 AREA
LOCATION ID DSY-SB204 |DSY-SB204 |DSY-SB204 DSY-SB205 |DSY-SB206 |DSY-SB207 |[DSY-SB208 |DSY-SB208 DSY-SB208 |DSY-SB209 |DSY-SB215 DSY-SB216 DSY-SB217 DSY-SB224 DSY-SB224 DSY-SB224
SAMPLE DATE 02/14/11 02/14/11 02/14/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
TOP DEPTH OFT OFT OFT OFT OFT OFT OFT OFT OFT 0.3FT OFT OFT OFT OFT OFT OFT
BOTTOM DEPTH 2FT 2FT 2FT 2FT 2FT 2FT 05FT 05FT 05FT 0.7FT 05FT 05FT 05FT 05FT 05FT 05FT
SACODE ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL ORIG DUP AVG
SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE [RISORES [MIN_SO [NM FD NM NM NM NM NM FD NM NM NM NM NM NM FD NM

_NCx0_1
VOLATILES (UG/KG)
2-BUTANONE 2800000|] 10000000] 2800000 552 U 3.26 J 3.01J 543 U 392 U 4,17 U NA NA NA NA NA NA NA NA NA NA
2-HEXANONE 21000 21000 2.76 U 4.96 J 3.17 J 272 U 1.96 U 2.09 U NA NA NA NA NA NA NA NA NA NA
ACETONE 6100000 7800000|] 6100000 11 UJ 314 J 18.4 J 27.3 J 9.96 J 16.5 J NA NA NA NA NA NA NA NA NA NA
CARBON DISULFIDE 82000 82000 2.76 U 25 U 2.63 U 3.28 J 1.96 U 2.09 U NA NA NA NA NA NA NA NA NA NA
POLYCYCLIC AROMATIC
HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 123000 31000 18 U 179 U 18 U 189 U 356 U 145 J 33.1J 18.8 J 26 J 299 NA NA NA NA NA NA
ACENAPHTHENE 340000 43000 43000 18 U 179 U 18 U 17.8 J 356 U 17.2 U 36.7 J 10 J 234 J 1000 NA NA NA NA NA NA
ACENAPHTHYLENE 340000 23000 23000 18 U 179 U 18 U 199 J 356 U 17.2 U 397 U 394 U 3.96 U 695 NA NA NA NA NA NA
ANTHRACENE 1700000 35000 35000 18 U 179 U 18 U 51.1 356 U 17.2 U 45.1 J 3.94 UJ 235 J 2290 NA NA NA NA NA NA
BENZO(A)ANTHRACENE 150 900 150 225 J 17.9 UJ J NA NA NA NA NA NA
BENZO(A)PYRENE 15 400 15 145 J 179 U 165 356 U J NA NA NA NA NA NA
BENZO(B)FLUORANTHENE 150 900 150 221 J 179 U J NA NA NA NA NA NA
BENZO(G,H,I)PERYLENE 170000 800 800 18 U 179 U J NA NA NA NA NA NA
BENZO(K)FLUORANTHENE 1500 900 900 18 U 179 U J NA NA NA NA NA NA
CHRYSENE 15000 400 400 241 J 179 U ] J NA NA NA NA NA NA
DIBENZO(A,H) ANTHRACENE 15 400 15 18 U 179 U U J NA NA NA NA NA NA
FLUORANTHENE 230000 20000 20000 31J 179 U ] . J J NA NA NA NA NA NA
FLUORENE 230000 28000 28000 18 U 179 U 18 U 21.7 J 356 U 17.2 U 29.5 6.3 J 179 J 1220 NA NA NA NA NA NA
INDENO(1,2,3-CD)PYRENE 150 900 150 15.1 J 179 U 12 J 99.1 356 U 24.6 J 55.1J 235 J 39.3 J NA NA NA NA NA NA
NAPHTHALENE 3600 54000 3600 18 U 179 U 18 U 189 U 356 U 18.4 J 245 J 14.7 J 19.6 J NA NA NA NA NA NA
PHENANTHRENE 170000 40000 40000 13.6 J 179 U 11.3 J 235 356 U 34.5 280 J 77.9 J 179 J 9530 NA NA NA NA NA NA
PYRENE 170000 13000 13000 31.2 J 179 U 20.1 J 371 3.05 J 46.1 264 J 79.1 J 172 J 10100 NA NA NA NA NA NA
PCBS (UG/KG)
AROCLOR-1260 220 220 NA NA NA NA NA NA 24.7 J 242 J 24.4 ) 416 J 18.1 U 17.7 U 178 U 178 U 17.2 U 175 U
TOTAL AROCLOR 220 10000 220 NA NA NA NA NA NA 24.7 J 242 J 24.4 J 18.1 UJ 17.7 UJ 17.8 UJ 17.8 UJ 17.2 UJ 17.5 UJ
W5211766F BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE20



TABLE 4-1
ANALYTICAL RESULTS - SURFACE SOIL
ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE ID DSY-SB204- |DSY-SB204- |DSY-SB204- |DSY-SB205- |DSY-SB206- |DSY-SB207- [DSY-SO- DSY-SO- DSY-SO- DSY-SO- DSY-SO- DSY-SO-SB216]DSY-S0-SB217]DSY-SO- DSY-SO-SB224- |DSY-SO-
S0-0002  [S0-0002-D [S0-0002-AVG|S0-0002  [SO-0002  |SO-0002  |SB208-000.5 |SB208-000.5-D |SB208-000.5-|SB209-0.30.7 |SB215-000.5 |000.5 000.5 SB224-000.5 |000.5-D SB224-000.5-
AVG AVG
TARGET AREA HUTS 1 HUTS 1 HUTS 1 AND |HUTS 1 HUTS 1 HUTS 1 BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP-|BLDG. 6 - TP-|BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP- |BLDG. 6 - TP-14 |BLDG. 6 - TP-
AND 2 AND 2 2 AND 2 AND 2 AND 2 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA AREA 14 AREA
LOCATION ID DSY-SB204 |DSY-SB204 |DSY-SB204 |DSY-SB205 |DSY-SB206 |DSY-SB207 |DSY-SB208 |DSY-SB208  |DSY-SB208 |DSY-SB209 |DSY-SB215  |DSY-SB216  |DSY-SB217  |DSY-SB224  |DSY-SB224 DSY-SB224
SAMPLE DATE 02/14/11  |02/14/11  |02/14/11 02/15/11  |02/14/11  |02/15/11  |02/25/11 02/25/11 02/25/11 02/25/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11 02/22/11
TOP DEPTH 0FT 0FT 0FT 0FT 0FT 0FT 0FT 0FT 0FT 03FT 0FT 0FT 0FT 0FT 0FT 0FT
BOTTOM DEPTH 2FT 2FT 2FT 2FT 2FT 2FT 05FT 05FT 05FT 0.7FT 05FT 05FT 05FT 05FT 05FT 05FT
SACODE ORIG DUP AVG NORMAL |[NORMAL |NORMAL |ORIG DUP AVG NORMAL _ |NORMAL NORMAL NORMAL ORIG DUP AVG
SUBMATRIX SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS SS
QC TYPE EPARSLSORE |RISORES |MIN_SO |NM FD NM NM NM NM NM FD NM NM NM NM NM NM FD NM
_NCx0_1
METALS (MGHS) — —
ALUMINUM 7700 9650 10900 10900 10900 9120 NA NA NA NA NA NA
ARSENIC 0.39 7 9.81 2.41 6.16 218 J 216 J 217 3 10.4 J NA NA NA NA NA NA
BARIV I - 5% 32 dtgl  isal 20iJl %843 083 2267 A A A A A A
BERYLLIUM 16 0.4 0.4 0.243 J 0.234 J 0.238 J 0.38 0.462 J 057 J 0.576 0.573 J 0.463 NA NA NA NA NA NA
CADMIUM 7 39 0.11 U NA NA NA NA NA NA
CALCIUM NA NA NA NA NA NA
CHROMIUM 0.29 390 0.29 9.16 8.14 8.65 . 9.58 14.6 13.9 14.2 12.8 NA NA NA NA NA NA
COBALT 2.3 2.3 4.55 4.05 43 6.42 14.6 J 13.9 J 14.2 J 8.62 J NA NA NA NA NA NA
COPPER S0 wo] w0807y 7Jl 783 3913 eesJ 2163 2343 2453 2413 385 A A A A A A
IRON 5500 5500 16100 14700 15400 27100 13900 19600 32000 28800 30400 22500 NA NA NA NA NA NA
LEAD 400 150 150 4.18 J 3.95 J 4.06 J 3.38 J 249 J NA NA NA NA NA NA
MAGNESIUM 2120 1940 2030 2680 2300 2100 2840 2910 2880 2910 NA NA NA NA NA NA
MANGANESE 180 390 180 148 J 135 J 142 J 155 J 149 J NA NA NA NA NA NA
MERCURY 0.56 23 0.56] 00292 U[ 0.0379 U 0.0336 U 0.037 0.038 U[  0.0204 J NA NA NA NA NA NA
NICKEL 150 1000 150 12.2 11.5 11.8 21.4 12 15.8 255 263 259 21.1 NA NA NA NA NA NA
POTASSIUM 271 J 287 J 279 J 614 J 639 J 318 J 904 U 304 J 378 J 394 J NA NA NA NA NA NA
SELENIUM 39 390 39 0276 UJ] 0277 UJ 0.276 UJ[ 0572 UJ] 0.273 UJ 0.52 UJ 151 U 0.631 0.693 0.301 J NA NA NA NA NA NA
SODIUM 166 U 166 U 166 U 343 U 164 U 312 U 904 U 182 U 543 U 714 3 NA NA NA NA NA NA
VANADIUM 39 550 39 10.3 8.84 9.57 21.1 9.48 12.3 25.1 18.6 2138 14.2 NA NA NA NA NA NA
ZINC 2300 6000 2300 281 J 253 J 26.7 J 77 J 262 J 515 J 755 J 86.4 J 81 J 137 J NA NA NA NA NA NA
PETROLEUM HYDROCARBONS
(MGIKG)
DIESEL RANGE ORGANICS 500 500 7.08 U 12.8 8.17 29.8 711 U 316 44.8 355 40.2 366 NA NA NA NA NA NA
GASOLINE RANGE ORGANICS 500 500 587 U 428 U 5.08 U 448 U 552 U 4.06 U 2.83 J 482 J 382 J 3.74 U NA NA NA NA NA NA
Notes:

EPARSLSORE_NCx 0.1 - USEPA Regional Screening Level for Residential Soil, June 2011. Carcinogenic values represent an
incremental cancer risk of 1E-06. The noncarcinogenic values are the RSL divided by 10 to correspond to a Target Hazard Quotient of 0.1.

RISORES - Rhode Island Department of Environmental Management (RIDEM) Residential Soil Criteria, DEM-DSR-01-93, February 2004.

MIN_SO - lowest of the RSL and RIDEM criteria

W5211766F BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE20



TABLE 4-2
ANALYTICAL RESULTS - SUBSURFACE SOIL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2

SAMPLE ID DSY-SB201-SO- |DSY-SB202-SO]DSY-SB204- | DSY-SB205- | DSY-SB206- | DSY-SB207- [DSY-SO- _ |DSY-SO- DSY-SO- _ |DSY-SO- _ |DSY-SO-

0204 0204 S0-0810  [s0-0885 [s0-0810 [s0-1012  [SB210-0102 |SB211-0102 |SB212-0204 (SB213-0203 |SB214-0203
TARGET AREA SOUTHERN SOUTHERN  |HUTS L HUTS 1 HUTS 1 HUTS 1 BLDG. 6 - TP-|BLDG. 6 - TP- |BLDG. 6 - TP-|BLDG. 6 - TP{BLDG. 6 - TP-

WATERFRONT  [WATERFRONT |AND 2 AND 2 AND 2 AND 2 14 AREA |14 AREA 14AREA  |14AREA |14 AREA
LOCATION ID DSY-SB201 DSY-SB202  |DSY-SB204 |DSY-SB205 |DSY-SB206 |DSY-SB207 |DSY-SB210 |DSY-SB211 |DSY-SB212 |DSY-SB213 |DSY-SB214
SAMPLE DATE 02/11/11 02/09/11 02/1T11  [02/15/11  [02/14/11  [02/15/11  [02/25/11 02/25/11 02/25/11 02/25/11  |02/25/11
TOP DEPTH 2FT 2FT 8FT 8FT 8FT 10FT 1FT 1FT 2FT 2FT 2FT
BOTTOM DEPTH 4FT 4FT 10FT 85FT 10FT 12FT 2FT 2FT 4FT 3FT 3FT
SACODE EPARSLSOR|RISORES [MIN_SO [NORMAL NORMAL NORMAL |NORMAL |NORMAL |NORMAL |NORMAL  |NORMAL NORMAL  |[NORMAL  |NORMAL

E_NCx0_1

VOLATILES (UG/KG)
CARBON DISULFIDE 82000 82000 NA NA 2.65 U 263 251 U 2.16 U NA NA NA NA NA
M+P-XYLENES NA NA 283 436 U 503 U 432 U NA NA NA NA NA
POLYCYCLIC AROMATIC
HYDROCARBONS (UG/KG)
2-METHYLNAPHTHALENE 31000 123000| 31000 3.66 U 361 U 342 U 348 U 353 U 363 U 383 U 8.89 J 338 J 39 U 281
ACENAPHTHENE 340000|  43000| 43000 3.66 U 361 U 342 U 362 J 353 U 363 U 383 U 411U 353 U 2.87 J 563 U
ACENAPHTHYLENE 340000  23000| 23000 366 U 361 U 342 U 353 J 353 U 363 U 521 J 35 J 142 39 U 472
ANTHRACENE 1700000  35000| 35000 3.66 U 361 U 342 U 8 353 U 363 U 5.83 J 411U 17.2 4713 563 U
BENZO(A)ANTHRACENE 150 900 150 3.66 UJ 361 UJ| 342 W 27 J| 353 W
BENZO(A)PYRENE 15 400 15 3.66 U 361 U 342 U 233 353 U
BENZO(B)FLUORANTHENE 150 900 150 3.66 U 361 U 342 U 411 353 U
BENZO(G,H,))PERYLENE 170000 800 800 3.66 U 361 U 342 U 216 353 U
BENZO(K)FLUORANTHENE 1500 900 900 3.66 U 361 U 342 U 112 353 U 363 U 16.1 175 256 113 J 124
CHRYSENE 15000 200 400 3.66 U 361 U 342 U 32.1 353 U 363 U 286 304 447
DIBENZO(A,H)ANTHRACENE 15 400 15 3.66 U 361 U 342 U 233 353 U 363 U 383 U 7.48 J 7.89 J
FLUORANTHENE 230000 20000] 20000 3.66 U 361 U 342 U 55.3 353 U 219 J 61.2 396 128
FLUORENE 230000  28000| 28000 3.66 U 361 U 342 U 293 J 353 U 363 U 2223 2411 U 8.85 J 267 J 563 U
INDENO(1,2,3-CD)PYRENE 150 900 150 3.66 U 361 U 342 U 18 353 U 363 U 1233 185 17.4 102 J 82.7
NAPHTHALENE 3600]  54000] 3600 3.66 U 361 U 342 U 354 J 353 U 363 U 253 9.04 J 5.06 J 39 U 175
PHENANTHRENE 170000 40000| 40000 3.66 U 361 U 342 U 308 353 U 213 2438 252 913 2538 400
PYRENE 170000  13000| 13000 3.66 U 361 U 342 U 474 353 U 2.05 J 50.1 3538 942 33.9 375

W5211766F BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE20



TABLE 4-2
ANALYTICAL RESULTS - SUBSURFACE SOIL
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2

SAMPLE ID DSY-SB201-SO- |DSY-SB202-SO{DSY-SB204- [DSY-SB205- [DSY-SB206- [DSY-SB207- [DSY-SO- DSY-SO- DSY-SO- DSY-SO-  [DSY-SO-

0204 0204 SO-0810  |SO-088.5 [SO-0810 |SO-1012  [SB210-0102 |SB211-0102 [SB212-0204 |SB213-0203 |SB214-0203
TARGET AREA SOUTHERN SOUTHERN  [HUTS 1 HUTS 1 HUTS 1 HUTS 1 BLDG. 6 - TP-|BLDG. 6 - TP- [BLDG. 6 - TP-|BLDG. 6 - TP{BLDG. 6 - TP-

WATERFRONT |WATERFRONT [AND 2 AND 2 AND 2 AND 2 14 AREA 14 AREA 14 AREA 14 AREA 14 AREA
LOCATION ID DSY-SB201 DSY-SB202  [DSY-SB204 |DSY-SB205 [DSY-SB206 |DSY-SB207 |[DSY-SB210 [DSY-SB211 [DSY-SB212 [DSY-SB213 [DSY-SB214
SAMPLE DATE 02/11/11 02/09/11 02/11/11 02/15/11 02/14/11 02/15/11 02/25/11 02/25/11 02/25/11 02/25/11 02/25/11
TOP DEPTH 2FT 2FT 8 FT 8FT 8 FT 10 FT 1FT 1FT 2FT 2FT 2FT
BOTTOM DEPTH 4FT 4FT 10 FT 85FT 10 FT 12 FT 2FT 2FT 4FT 3FT 3FT
SACODE EPARSLSOR|RISORES [MIN_SO [NORMAL NORMAL NORMAL  [NORMAL [NORMAL [NORMAL  [NORMAL NORMAL NORMAL NORMAL  [NORMAL

E_NCx0_1
METALS (MG/KG) =
ALUMINUM 7700 7700 17400 15900 3290 6100 12600 11700 12500 9150
ANTIVONY 3 W0 a1l 0912 U 085 W) 0425 L) 06 UJ
ARSENIC 0.39 7 15.9 26.3 13 J 135 3] 1.47 3 118 J 4723
BARIUM 1500 5500 14.6 14.8 5.11
BERYLLIUM 16 0.4 0.392 J 0.34 J 0511 J 0.607 0.697 0.507 J 0.759
CADMIUM 7 39 0.214 U 022 U
CALCIUM 1000 496 J
CHROMIUM 0.29 390 18.2 4.98 9.49 5.27 8.77 15.4 12 0.788 185 11.6
COBALT 2.3 . 211 5.15 454 3.68 5.85 1113 875 J [ IIEEEE 124 ] 17 3
COPPER 310 a0
IRON 5500 44400 45500 9830 18300 12200 20900 35900 23600 6800 30900 22100
LEAD 400 150 9.49 J 136 J 1.96 J 13.8 J 2.81 ] 8.23 J 12 J 16.1 J 17 J
MAGNESIUM 5220 4850 1110 1830 1110 1850 3610 2280 646 4010 2030
MANGANESE 180 390 180 488 J 681 J 169 J 145 J 95.7 J 171 J 428 358 305 346 1190
MERCURY 0.56 23 0.56 0.0351 U 0.0312 U[ 0.0331 U] 0.0125 J 0.03 U 0.031 U 0.0138 J 0.0323 J 0.0276 U| 0.0343 U 0.0603
NICKEL 150 1000 150 38.6 37.9 9.68 125 8.8 15 22.7 17 0.596 25.9 22
POTASSIUM 243 ] 257 J 219 J 248 J 188 J 161 J 242 ] 226 J 681 J 346 J 264 J
SELENIUM 39 390 39 0.57 UJ 0.536 U 0.16 J| 0525 UJ[ 0.269 UJ 0.55 UJ 1.49 U 0.67 0.268 U 1.42 U 1.31
SODIUM 342 U 322 U 160 U 315 U 161 U 330 U 179 U 178 U 161 U 170 U 90.6 J
VANADIUM 39 550 39 18.6 17.7 5.82 11 6.12 12.4 19.8 17.7 3.97 20.6 19.3
ZINC 2300 6000] 2300 728 3 75.7 3 17.9 3 36 J 2191 4113 65.9 J 53.6 J 2711 64.7 J 335 J
PETROLEUM
HYDROCARBONS (MG/KG)
DIESEL RANGE ORGANICS 500 500 NA NA 7.49 6.99 U 6.83 U 7.31 U 37.6 48.2 17.8 25 NA
Notes:
EPARSLSORE_NCx 0.1 - USEPA Regional Screening Level for Residential Soil, June 2011. Carcinogenic values represent an
incremental cancer risk of 1E-06. The noncarcinogenic values are the RSL divided by 10 to correspond to a Target Hazard Quotient of 0.1.
RISORES - Rhode Island Department of Environmental Management (RIDEM) Residential Soil Criteria, DEM-DSR-01-93, February 2004,
MIN_SO - lowest of the RSL and RIDEM criteria
W5211766F BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED CTO WE20



W5211766F

TABLE 4-3
ANALYTICAL RESULTS - GROUNDWATER
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
SAMPLE ID DSY-GW- DSY-GW-MWO03- [DSY-GW- DSY-GW- DSY-GW- DSY-GW- DSY-GW-MW12-|DSY-GW-  |DSY-GW-  |DSY-GW-  |DSY-GW-  |DSY-GW-  |DSY-GW- DSY-GW-MW221- |DSY-GW- DSY-GW-MW223-
MW02A-022411 022411 MW08-030111 [MW11A-022611 [MW11A-022611-|MW11A-022611]030311 MW204- MW218- MW219- MW219- MW219- MW220-030111 (030211 MW222-030211 (031611
D AVG 031711 030111 031611 031611-D  |031611-AVG
TARGET AREA NORTHERN _ |[NORTHERN BLDG.234 |NORTHERN  |NORTHERN  |NORTHERN |NORTHERN  |HUTS 1AND|BLDG.42 |BLDG.42 |BLDG.42 |BLDG42 |NORTHERN _ |NORTHERN NORTHERN _ |[NORTHERN
WATERFRONT |WATERFRONT |AREA WATERFRONT |WATERFRONT |WATERFRONT [WATERFRONT |2 WATERFRONT |WATERFRONT  |WATERFRONT [WATERFRTONT
(UPGRADIENT LOC.)
LOCATION ID DSY-MWO2A _ |DSY-MWO03 DSY-MWO08 |DSY-MW11A |DSY-MW11A |DSY-MW11A |DSY-MWI2 DSY-MW204 |DSY-MW218 |DSY-MW219 |DSY-MW219 |DSY-MW219 |DSY-MW220  |DSY-MW221 DSY-MW222 | DSY-MW223
SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL  |[NORMAL _ |ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
QC TYPE FEDMCL |RIGAOB [MIN_GW [NM NM NM NM FD NM NM NM NM NM FD NM NM NM NM NM
VOLATILES (UGIL)
1,1-DICHLOROETHENE 7 7 7 05 U 05 U 0.25 J 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U
ACETONE 5 UJ 5 UJ 5 U 5 U 5 U 5 U 5 U 5 U 5 U 5 U 3.28 J 2.89 J 5 U 5 U 5 U 5 U
CIS-1,2-DICHLOROETHENE 70 70 70 0.291 J 05 U 12.7 0.284 J 0.361 J 0.322 J 3.73 05 U 05 U 05 U 05 U 05 U 4.26 1.49 05 U 05 U
TETRACHLOROETHENE 5 5 5 05 U 0.696 J 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U
TOTAL 1,2-DICHLOROETHENE 0.291 J 05 U 12.7 0.953 J 1.04 J 0.996 J 8.54 05 U 05 U 05 U 05 U 05 U 5.36 1.49 05 U 05 U
TRANS-1,2-DICHLOROETHENE 100 100 100 05 U 05 U 05 U 0.669 J 0.683 J 0.676 J 481 05 U 05 U 05 U 05 U 05 U 11 05 U 05 U 05 U
TRICHLOROETHENE 5 5 5 05 U 7.35 3 5.15 5.06 9.61 3.16 05 U 05 U 05 U 05 U 05 Um
TRICHLOROFLUOROMETHANE 10 1U0J 0.581 J 1U 1U 1U 10U 10U 10U 10U U 10U 1U 1U 1U
VINYL CHLORIDE 2 2 2 05 U 05 U 0.263 J 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 05 U 1.47 05 U 05 U 05 U
METALS (UG/L)
ALUMINUM NA NA 53.7 NA NA NA NA 337 52.9 312 274 293 NA NA NA NA
ARSENIC 10 10 NA| NA 132 J NA| NA NA NA| 1.5 UJ 27.8 7 781 J 76.3 J NA| NA NA NA
BARIUM 2000] 2000 2000 NA NA 17 NA NA NA NA 11.6 86.6 34 34.9 34.4 NA NA, NA, NA,
CADMIUM 5 5 5 NA| NA 0.286 J NA| NA NA NA| 05 U 05 U 1.53 1.41 1.47 NA| NA NA NA
CALCIUM NA NA 46800 NA NA NA NA 29100 J 79700 38400 J 40000 J 39200 J NA NA, NA, NA,
CHROMIUM 100 100 100 NA| NA 10U NA| NA NA NA| 0.508 J 5 U 10U 10U 10U NA| NA NA NA
COBALT NA NA 1.74 J NA NA NA NA 25 U 24.8 13.7 14.1 13.9 NA NA NA NA
COPPER 1300 1300 NA| NA 157 J NA| NA NA NA| 2 U 2 U 2 U 2 U 2 U NA| NA NA NA
IRON NA NA 459 NA NA NA NA 605 J 11100 61900 J 65800 J 63800 J NA NA NA NA
LEAD 15 15 15 NA| NA 0.75 U NA| NA NA NA| 0.75 U 375 U 1.28 1.07 1.18 NA| NA NA NA
MAGNESIUM NA NA 9790) NA NA NA NA 7110 J 16700) 8090 J 8400 J 8240 J NA NA NA NA
MANGANESE NA| NA 532 NA| NA NA NA| 53.9 9100) 4510 4880 4700 NA| NA, NA, NA,
NICKEL 100 100 NA NA 2.08 J NA NA NA NA 338 464 15 U 15 U 15 U NA NA NA NA
POTASSIUM NA| NA 5120) NA| NA NA NA| 1660) 11000 5970 6200 6080 NA| NA, NA, NA,
SELENIUM 50 50 50 NA NA 1.25 U NA NA NA NA 1.25 U 6.25 U 155 J 124 J 14 NA NA NA NA
SODIUM NA| NA 111000 NA| NA NA NA| 40100 62700 34400 35400 34900 NA NA, NA, NA,
ZINC NA NA 298 J NA NA NA NA 6.65 359 J 158 J 152 J 155 J NA NA NA NA

BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED

CTO WE20
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TABLE 4-3
ANALYTICAL RESULTS - GROUNDWATER
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
SAMPLE ID DSY-GW- DSY-GW-MWO03- [DSY-GW- DSY-GW- DSY-GW- DSY-GW- DSY-GW-MW12-[DSY-GW- DSY-GW- DSY-GW- DSY-GW- DSY-GW- DSY-GW- DSY-GW-MW221- |DSY-GW- DSY-GW-MW223-
MWO02A-022411 (022411 MWO08-030111 |MW11A-022611 [MW11A-022611-|MW11A-022611{030311 MW204- MW218- MW219- MW219- MW219- MW220-030111 [030211 MW222-030211 (031611
D AVG 031711 030111 031611 031611-D 031611-AVG
TARGET AREA NORTHERN NORTHERN BLDG. 234 NORTHERN NORTHERN NORTHERN NORTHERN HUTS 1 AND (BLDG. 42 BLDG. 42 BLDG. 42 BLDG 42 NORTHERN NORTHERN NORTHERN NORTHERN
WATERFRONT [WATERFRONT |AREA WATERFRONT [WATERFRONT |WATERFRONT |WATERFRONT (2 WATERFRONT |[WATERFRONT |WATERFRONT |WATERFRTONT
(UPGRADIENT LOC.)
LOCATION ID DSY-MWO02A DSY-MWO03 DSY-MW08 |DSY-MW11A DSY-MW11A DSY-MW11A [DSY-MW12 DSY-MW204 [DSY-MW218 |[DSY-MW219 |DSY-MW219 [DSY-MW219 [DSY-MW220 DSY-MW221 DSY-MW222 DSY-MW223
SAMPLE DATE 02/24/11 02/24/11 03/01/11 02/26/11 02/26/11 02/26/11 03/03/11 03/17/11 03/01/11 03/16/11 03/16/11 03/16/11 03/01/11 03/02/11 03/02/11 03/16/11
SACODE NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL ORIG DUP AVG NORMAL NORMAL NORMAL NORMAL
QC TYPE FEDMCL [RIGAOB [MIN_GW [NM NM NM NM FD NM NM NM NM NM FD NM NM NM NM NM
DISSOLvaLS (UGIL)
ALUMINUM NA NA 36.6 J NA NA NA NA 72 29.7 J 36.9 J 38 J 374 NA NA NA NA
ARSENIC 10 10 NA NA 1370 NA NA NA NA 15 UJ 29.1 771 789 J 78 J NA NA NA NA
BARIUM 2000 2000 2000 NA NA 16.1 NA NA NA NA 11.5 84.4 34.4 33.7 34 NA NA NA NA
CADMIUM 5 5 5 NA NA 0.274 J NA NA NA NA 05U 05U 1.62 1.52 157 NA NA NA NA
CALCIUM NA NA 47800 NA NA NA NA 30800 J 76600 39400 J 39000 J 39200 J NA NA NA NA
COBALT NA NA 1.78 J NA NA NA NA 25U 24.2 13.7 13.6 13.6 NA NA NA NA
COPPER 1300 1300 NA NA 117 3 NA NA NA NA 119 J 2 U 2 U 2 U 2 U NA NA NA NA
IRON NA NA 423 NA NA NA NA 50.5 J 9900 63900 J 62600 J 63200 J NA NA NA NA
LEAD 15 15 15 NA NA 0.75 U NA NA NA NA 0.75 U 3.75 U 0.667 J 0.488 J 0.578 J NA NA NA NA
MAGNESIUM NA NA 9790 NA NA NA NA 7450 J 16200 8260 J 8090 J 8180 J NA NA NA NA
MANGANESE NA NA 531 NA NA NA NA 53.3 8680 4980 4610 4800 NA NA NA NA
NICKEL 100 100 NA NA 1753 NA NA NA NA 3.39 4.73 1.75 U 1.75 U 1.75 U NA NA NA NA
POTASSIUM NA NA 5010 NA NA NA NA 1770 10800 6390 6240 6320 NA NA NA NA
SELENIUM 50 50 50 NA NA 125 U NA NA NA NA 125 U 6.25 U 1.34 ) 1.44 ) 139 J NA NA NA NA
SODIUM NA NA 114000 NA NA NA NA 42300 61900 35800 35900 35800 NA NA NA NA
ZINC NA NA 16.6 NA NA NA NA 6.48 3517 25U 25U 25U NA NA NA NA
Notes:

FEDMCL - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites,
June, 2011. [Cancer benchmark value = 1E-06, Hazard index (HI) = 0.1].

RIGAOB - Rhode Island Department of Environmental Management GA Groundwater Criteria, RIDEM, DEM-DSR-01-93, February 2004.

MIN_GW - lowest of the MCL and RIDEM criteria

BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED; J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED

CTO WE20



TABLE 4-4

ANALYTICAL RESULTS - SOIL GAS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

W5211766F

CTO WE20

SAMPLE ID DSY-SG-MWO02A- |DSY-SG-MW03- [DSY-SG-MWO03-  |DSY-SG-MWO03- |DSY-SG-MW11A-|DSY-SG-MW12-
0708 0608 0608-D 0608-AVG 0203 0506
TARGET AREA NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN NORTHERN
WATERFRONT |WATERFRONT |WATERFRONT WATERFRONT |WATERFRONT [WATERFRONT

LOCATION ID DSY-MWO02A DSY-MWO03 DSY-MWO03 DSY-MWO03 DSY-MW11A DSY-MW12
SAMPLE DATE 02/24/11 02/24/11 02/24/11 02/24/11 03/03/11 03/03/11
TOP DEPTH
BOTTOM DEPTH
SACODE NORMAL ORIG DUP AVG NORMAL NORMAL
SUBMATRIX NA NA NA NA NA NA
QC TYPE VISGR1 |VISGRO1 [NM NM FD NM NM NM
VOLATILES (UG/M3)
1,1,1-TRICHLOROETHANE 5200 52000 0.11J 0.26 0.26 0.26 011 0.055 J
11,2- 31000 310000 0.79 J 05 053 J 0.515 J 0.6 J 0.57 J
TRICHLOROTRIFLUOROETHAN
E
1,1-DICHLOROETHANE 15 150 0.25 0.16 0.076 J 0.118 J 011 0.086 J
1,2,4-TRIMETHYLBENZENE 73 73 0.38 J 24 0.35 UJ 1.29 J 0.58 J 1
1,3,5-TRIMETHYLBENZENE® 7.3 73 034 U 1.1 035 U 0.638 039 U 031J
1,3-BUTADIENE 0.81 8.1 3.1 2.3 2.3 2.3 ik} 6.4
1-ETHYL-4-METHYL BENZENE NA NA 0.36 J 1513 0.35 UJ 0.838 J 0.47 J 1
2-BUTANONE 5200 52000 33 6.1 5.2 5.65 17 11
2-HEXANONE 31 310 0.28 J 11U 11U 11U 0.83 J 11
4-METHYL-2-PENTANONE 3100 31000 0.87 0.26 J 021 0.235 J 0.84 0.97
ACRYLONITRILE 0.36 3.6 1.4 U 15U 15U 15U 2.8 1.8 U
BENZENE 31 g 52 0.71 0.67 0.69 6.8 48
CHLOROBENZENE 52 520 031 U 032 U 032 U 032 U 031J 0.17 J
CHLOROETHANE 10000/ 100000 017 U 0.18 U 0.18 U 0.18 U 131 0.6 J
CHLOROFORM 1.1 11 0.18 J 0.14 J 0.15 J 0.145 J 0.7 3 0.27 J
CHLOROMETHANE 94 940 013 U 0.14 U 0.14 U 0.14 U 4.9 13
CIS-1,2-DICHLOROETHENE 63 630 0.14 0.062 J 0.014 U 0.0345 J 27 0.017 U
CYCLOHEXANE 6300 63000 1.8 0.24 U 0.24 U 0.24 U 03J 0.44 J
DICHLORODIFLUOROMETHANE 100 1000 2.2 3 3 3 2.4 2
ETHYLBENZENE 9.7 97 11 0.25 J 0.13J 0.19 J 0.57 0.92
HEXANE 730 7300 4.8 21 1.7 1.9 3.4 8
M+P-XYLENES' 100 1000 0.87 0.73 J 0.15 J 0.44 J 0.81 1.7
METHYL TERT-BUTYL ETHER 94 940 0.0085 J 0.014 U 0.014 U 0.014 U 0.016 U 0.015 J
METHYLENE CHLORIDE 52 520 023 U 15 0.65 J 1.08 J 0.8 J 133
N-HEPTANE NA NA 1.8 0.47 J 0.6 0.535 J 1.6 2.7
O-XYLENE 100 1000 0.34 0.58 J 0.064 J 0.322 J 0.41 0.8
STYRENE 1000 10000 0.28 U 029 U 029 U 029 U 0.69 0431
TETRACHLOROETHENE 41 < | 1 11 1.05 15
TOLUENE 5200 52000 7.2 0.8 0.67 0.735 2.6 BIS)
TOTAL 1,2-DICHLOROETHENE* 63 630 0.14 0.062 J 0.014 U 0.0345 J 311 0.017 U
TOTAL XYLENES 100 1000 1.21 1.31J 0.214 J 0.762 J 1.22 25
TRANS-1,2-DICHLOROETHENE 63 630 0.013 U 0.014 U 0.014 U 0.014 U 4.1 0.017 U
TRICHLOROETHENE?® 2.1 21 0.088 J 7.7 7.8 7.75 13
TRICHLOROFLUOROMETHANE 730 7300 1.9 1.8 1.8 1.8 1.8 7.4
VINYL CHLORIDE 1.6 16 0.76 0.39 J 0.15 J 0.27 J 0.49 0.32
Notes: - USEPA Regional Screening Level, June 2011. Values is the residential

air screening level adjusted using an attenuation factor of 0.1 (VISGR1) and 0.01 (VISGRO1).

Carcinogenic values represent an incremental cancer risk of 1E-06.

Noncarcinogenic values represent a hazard quotient of 0.1.
1 - Value is for m-xylene.
2 - Ten percent of noncarcinogenic screening level is less then the

carcinogenic screening level, therefore the noncarcinogenic value

is presented.
3 - Value is for 1,2,4-trimethylbenzene.
4 - Value is for trans-1,2-dichloroethene.
5 - Screening criteria for trichloroethene was calculated using toxicity

criteria from IRIS.

BLACK SHADING-EXCEEDS MINIMUM CRITERION; GRAY SHADING-DETECTED;U-NOT DETECTED;
J-QUANTITATION APPROXIMATE; R-REJECTED; NA-NOT ANALYZED




TABLE 5-1

SCREENING CRITERIA FOR SOIL

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RI

PAGE 1 OF 2
. . ) Rhode Island Department of
CAS USEPA Regional Screening Levels Environmental Management(z)
No. Parameter Direct Contact Protection of Direct Exposure GA Leachability
Residential Groundwater Residential Criteria
Volatile Organic Compounds (ug/kg)
78-93-3 |2-Butanone 2,800,000 N 1,000 10,000,000 NA
591-78-6 |2-Hexanone 21,000 N 7.9 NA NA
67-64-1 |Acetone 6,100,000 N 2,400 7,800,000 NA
71-43-2 |Benzene 1,100 C 0.2 2,500 200
75-15-0 |Carbon Disulfide 82,000 N 210 NA NA
108-90-7 |Chlorobenzene 29,000 N 49 210,000 3,200
100-41-4 |[Ethylbenzene 5,400 C 1.5 71,000 27,000
-- m+p-Xylenes 59,000 N® 180 @ 110,000 Y NA
75-09-2  [Methylene Chloride 36,000 N 25 45,000 NA
108-88-3 |Toluene 500,000 N 590 190,000 32,000
540-59-0 |Total 1,2-Dichloroethene 70,000 N 37 630,000 NA
1330-20-7 |Total Xylenes 63,000 N 190 110,000 540,000
79-01-6 _|Trichloroethene 440 N9 0.16 13,000 200
Semivolatile Organic Compounds (ug/kg)
108-60-1 |2,2'-Oxybis(1-chloropropane) 4,600 C 0.11 NA NA
91-57-6  |2-Methylnaphthalene 23,000 N 140 123,000 NA
95-48-7 |2-Methylphenol 310,000 N 580 NA NA
106-44-5 [4-Methylphenol 610,000 N 1,100 NA NA
83-32-9 |Acenaphthene 340,000 N 4,100 43,000 NA
208-96-8 |Acenaphthylene 340,000 N® 4,100 ® 23,000 NA
120-12-7 |Anthracene 1,700,000 N 42,000 35,000 NA
56-55-3 |Benzo(a)anthracene 150 C 10 900 NA
50-32-8 [Benzo(a)pyrene 15C 3.5 400 240,000
205-99-2 |Benzo(b)fluoranthene 150 C 35 900 NA
191-24-2 |Benzo(g,h,i)perylene 170,000 N© 9,500 © 800 NA
207-08-9 |Benzo(K)fluoranthene 1,500 C 350 900 NA
117-81-7 |Bis(2-ethylhexyl)phthalate 35,000 C 17 46,000 120,000
85-68-7 [Butyl Benzyl Phthalate 260,000 C 200 NA NA
86-74-8 |[Carbazole NA NA NA NA
218-01-9 |Chrysene 15,000 C 1,100 400 NA
53-70-3 [Dibenzo(a,h)anthracene 15 C 11 400 NA
84-74-2  |di-n-Butyl Phthalate 610,000 N 1,700 NA NA
117-84-0 |di-n-Octyl Phthalate NA NA NA NA
206-44-0 |Fluoranthene 230,000 N 70,000 20,000 NA
86-73-7  |Fluorene 230,000 N 4,000 28,000 NA
67-72-1 _|Hexachloroethane 4,300 N¥ 0.48 46,000 NA
193-39-5 [Indeno(1,2,3-cd)pyrene 150 C 120 900 NA
91-20-3 |Naphthalene 3,600 C 0.47 54,000 800
85-01-8 _|Phenanthrene 170,000 N© 9,500 © 40,000 NA
108-95-2 |Phenol 1,800,000 N 2,600 6,000,000 NA
129-00-0 |Pyrene 170,000 N 9,500 13,000 NA
Pesticides/PCBs (ug/kg)
72-54-8 |4,4'-DDD 2,000 C 66 NA NA
72-55-9 |4,4'-DDE 1,400 C 46 NA NA
50-29-3 [4,4'-DDT 1,700 C 67 NA NA
309-00-2 |Aldrin 29 C 0.034 NA NA
5103-71-9 |alpha-Chlordane 1,600 CV 1.8 500 1,400
11097-69-1 [Aroclor-1254 110 N¥ 8.8 NA NA
11096-82-5 |Aroclor-1260 220 C 24 NA NA
60-57-1 [Dieldrin 30 C 0.061 40 NA
72-20-8 |Endrin 1,800 N 68 NA NA
5103-74-2 |gamma-Chlordane 1,600 C© 1.8 500 1,400
76-44-8  |Heptachlor 110 C 0.14 NA NA
1024-57-3 |Heptachlor Epoxide 53 C 0.068 NA NA
1336-36-3 |Total Aroclors 220 C 26 10,000 10,000
Metals (mg/kg)
7429-90-5 |Aluminum 7,700 N 23,000 NA NA
7440-36-0 |Antimony 3.1N 0.27 10 0.05 #?
7440-38-2 |Arsenic 0.39 C 0.0013 7 NA
W5211766F CTO WE20



TABLE 5-1
SCREENING CRITERIA FOR SOIL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

PAGE 2 OF 2
. . ) Rhode Island Department of
CAS USEPA Regional Screening Levels Environmental Management(z)
No. Parameter Direct Contact Protection of Direct Exposure GA Leachability
Residential Groundwater Residential Criteria
7440-39-3 |Barium 1,500 N 120 5,500 23 @
7440-41-7 |Beryllium 16 N 13 15 0.03 2
7440-43-9 |Cadmium 7N 0.52 39 0.03 @
7440-70-2 |Calcium NA NA NA NA
7440-47-3_[Chromium 0.29 c® 0.00059 © 390 ® 1.1®
7440-48-4 |Cobalt 2.3 N 0.21 NA NA
7440-50-8 |Copper 310 N 22 3,100 NA
7439-89-6 |lron 5,500 N 270 NA NA
7439-92-1 |Lead 400 14 © 150 0.04 @
7439-95-4 |Magnesium NA NA NA NA
7439-96-5 |Manganese 180 N 21 390 NA
7439-97-6 |Mercury 2.3 N9 0.033 23 0.02 42
7440-02-0 [Nickel 150 N 20 1,000 142
7440-09-7 |Potassium NA NA NA NA
7782-49-2 |Selenium 39 N 0.4 390 0.6 ™
7440-22-4 |Silver 39 N 0.6 200 NA
7440-23-5 |Sodium NA NA NA NA
7440-62-2 |Vanadium 39 N 78 550 NA
7440-66-6 |Zinc 2,300 N 290 6,000 NA
Miscellaneous Parameters (ug/kg)
1002-53-5 |Dibutyltin 1800 N NA NA NA
78763-54-9 [Monobutyltin 1800 N3 NA NA NA
1461-25-2 |Tetrabutyltin 1800 N3 NA NA NA
56573-85-4 [Tributyltin 1800 N NA NA NA
Petroleum Hydrocarbons (mg/kg)
- - Diesel Range Organics NA NA NA NA
- - Gasoline Range Organics NA NA NA NA
8001-58-9 |Creosote NA NA NA NA
- - Total Petroleum Hydrocarbons NA NA 500 500

1 - USEPA Regional Screening Level, May 2012. Carcinogenic values represent an
incremental cancer risk of 1E-06. The noncarcinogenic values are the RSL divided by 10
to correspond to a Target Hazard Quotient of 0.1. Protection of groundwater values are
risk-based SSLs.
2 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
3 - Value is for m-xylene.
4 - Ten percent of noncarcinogenic screening level is less than the carcinogenic screening level, therefore the noncarcinogenic value is presented.
5 - Value is for acenaphthene.
6 - Value is for pyrene.
7 - Value is for chlordane.
8 - Value is for hexavalent chromium.
9 - Value is MCL based soil screening level.
10 - Value is for mercuric chloride (and other mercury salts).
11 - Value is for total xylenes.
12 - Leachability criteria for inorganics are based on SPLP/TCLP analysis and are in units of mg/L.
13 - Value is for dibutylin and tributyltin.
14 - A SSL is not available for mercuric chloride therefore the value for elemental mercury is presented.
N - Noncarcinogenic
C - Carcinogenic
NA - Not Available.

W5211766F CTO WE20



TABLE 5-2

SCREENING CRITERIA FOR GROUNDWATER
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

USEPA Regional USEPA RIDEM GA USEPA Groundwater
CAS Parameter Screening Level® McL® Groundwater Volatilization
No. Tap Water Objective® Criteria®
Volatile Organic Compounds (ug/L)
75-35-4  |1,1-Dichloroethene 26 N 7 7 20 N
67-64-1 |Acetone 1,200 N NA NA 2,300,000 N
156-59-2 |cis-1,2-Dichloroethene 2.8 N 70 70 NA
127-18-4 |Tetrachloroethene 3.5 N® 5 5 5.8 N®
540-59-0 |[Total 1,2-Dichloroethene 13 N NA NA NA
156-60-5 |trans-1,2-Dichloroethene 8.6 N 100 100 38 N
79-01-6  |Trichloroethene 0.26 N® 5 5 0.52 N®
75-69-4  |Trichlorofluoromethane 110 N NA NA 18 N
75-01-4  |Vinyl Chloride 0.015 C 2 2 0.14 C
Metals (ug/L)
7429-90-5 |Aluminum 1,600 N 50 - 200 © NA NA
7440-38-2 |Arsenic 0.045 C 10 10 NA
7440-39-3 [Barium 290 N 2,000 2000 NA
7440-43-9 |Cadmium 0.69 N 5 5 NA
7440-70-2 [Calcium NA NA NA NA
7440-47-3 |Chromium 0.031 C 100 100 @ NA
7440-48-4 |Cobalt 0.47 N NA NA NA
7440-50-8 |Copper 62 N 1,300 © NA NA
7439-89-6 |Iron 1,100 N 300 © NA NA
7439-92-1 |Lead NA 15 © 15 NA
7439-95-4 |Magnesium NA NA NA NA
7439-96-5 |Manganese 32N 50 © NA NA
7440-02-0 |Nickel 30 N NA 100 NA
7440-09-7 |Potassium NA NA NA NA
7782-49-2 |Selenium 7.8 N 50 50 NA
7440-23-5 [Sodium NA NA NA NA
7440-66-6 |Zinc 470 N 5,000 © NA NA
Notes:

1 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites,

May, 2012. [Cancer benchmark value = 1E-06, Hazard index (HI) = 0.1].

2 - 2012 Edition of the Drinking Water Standards and Health Advisories (USEPA, April 2012).

3 - RIDEM, DEM-DSR-01-93, November 2011.

4 - USEPA Vapor Intrusion Screening Level (VISL) Calculator, Version 2.0. May 2012 RSLs.

Values correspond to a target cancer risk level of 1E-6 or HI = 0.1 and an attenuation factor of 0.001.
5 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level,
therefore the noncarcinogenic value is presented.
6 - Secondary Drinking Water Regulation (USEPA, April 2012).

7- Value is for

hexavalent chromium.

8 - Value is for total chromium.
9 - The MCL for this parameter is actually a treatment technique. The SDWA action level (at the tap) has been presented.
NVT = Not sufficiently volatile and/or toxic to pose inhalation risk.

NA = Not avai

W521766F

lable.
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TABLE 5-3
SCREENING CRITERIA FOR SOIL GAS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RI

CAS p ¢ Soil Gas
No. arameter Screening Level®
Volatile Organic Compounds (ug/m3)
71-55-6 |1,1,1-Trichloroethane 5,200 N
76-13-1 |1,1,2-Trichlorotrifluoroethane 31,000 N
75-34-3 |1,1-Dichloroethane 15 C
95-63-6 |1,2,4-Trimethylbenzene 7.3 N
108-67-8 [1,3,5-Trimethylbenzene 7.3 N
106-99-0 |1,3-Butadiene 0.81 C
622-96-8 |1-Ethyl-4-Methyl Benzene NA
78-93-3 |2-Butanone 5,200 N
591-78-6 |2-Hexanone 31 N
108-10-1 |4-Methyl-2-Pentanone 3,100 N
107-13-1 |Acrylonitrile 0.36 C
71-43-2 |Benzene 31C
108-90-7 |Chlorobenzene 52 N
75-00-3 |[Chloroethane 10,000 N
67-66-3 |[Chloroform 1.1C
74-87-3 |Chloromethane 94 N
156-59-2 |cis-1,2-Dichloroethene 63 N©®
110-82-7 |Cyclohexane 6,300 N
75-71-8 |Dichlorodifluoromethane 100 N
100-41-4 |Ethylbenzene 9.7 C
110-54-3 |Hexane 730 N
- - m+p-Xylenes 100 N@
1634-04-4 |Methyl Tert-Butyl Ether 94 C
75-09-2 [Methylene Chloride 630 N®
142-82-5 |n-Heptane NA
95-47-6 |o-Xylene 100 N
100-42-5 |Styrene 1,000 N
127-18-4 |Tetrachloroethene 42 N®
108-88-3 |Toluene 5,200 N
540-59-0 |Total 1,2-Dichloroethene 63 N®
1330-20-7 | Total Xylenes 100 N
156-60-5 |Trans-1,2-Dichloroethene 63 N
79-01-6 |Trichloroethene 2.1 N®
75-69-4 |Trichlorofluoromethane 730 N
75-01-4 |Vinyl Chloride 1.6 C

1 - USEPA Vapor Intrusion Screening Level (VISL) Calculator,
Version 2.0. May 2012 RSLs.

2 - Value is for m-xylene.

3 - Ten percent of noncarcinogenic screening level is less then the
carcinogenic screening level, therefore the noncarcinogenic value
is presented.

4 - Value is for 1,2,4-trimethylbenzene.

5 - Value is for trans-1,2-dichloroethene.

N - Noncarcinogenic

C - Carcinogenic

W5211766F CTO WE20



TABLE 5-4
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 3
Concentrati Adjusted RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esiaentiall copc| contaminant
Chemical ) ] Units . of Used for ] USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® @ | Concentration® o . 5) e Flag | Deletion or
etection Screening Residential Soil Criteria S )
election
Volatile Organic Compounds
78-93-3 [2-Butanone 3.01J 3.26 J ug/kg DSY-SB204-S0O-0002-D 1/19 3.92-12 3.26 NA 2,800,000 N 10,000,000 No BSL
591-78-6 [2-Hexanone 3.17 J 4.96 J ug/kg DSY-SB204-S0O-0002-D 1/19 1.96-12 4.96 NA 21,000 N NA No BSL
67-64-1 |Acetone 9.96 J 120 ug/kg DSY-S-TP18-0001-D 10/19 10-41 120 NA 6,100,000 N 7,800,000 No BSL
71-43-2 |Benzene 1J 1J ug/kg DSY-S-TP16-0001 1/19 1.96-11 1 NA 1,100 C 2,500 No BSL
75-15-0 [Carbon Disulfide 3.28 J 3.28J ug/kg DSY-SB205-S0O-0002 1/19 1.96-12 3.28 NA 82,000 N NA No BSL
108-90-7 |Chlorobenzene 3J 3J ug/kg DSY-S-TP16-0001 1/19 1.96-11 3 NA 29,000 N 210,000 No BSL
108-88-3 |Toluene 1J 4] ug/kg DSY-S-TP23-0001 6/19 1.96-11 4 NA 500,000 N 190,000 No BSL
1330-20-7 |Total Xylenes 1J 2J ug/kg DSY-S-TP23-0001 2/19 5.88 - 12 2 NA 63,000 N 110,000 No BSL
79-01-6 |[Trichloroethene 2J 2J ug/kg DSY-S-TP16-0001 1/19 1.96-11 2 NA 440 N® 13,000 No BSL
Semivolatile Organic Compounds
108-60-1 |2,2'-Oxybis(1-Chloropropane) 39J 39J ug/kg DSY-S-TP18-0001-D 1/15 330 - 12000 39 NA 4,600 C NA No BSL
91-57-6 |2-Methylnaphthalene 145 J 145 ug/kg DSY-SB207-SO-0002 1/19 3.56 - 12000 14.5 NA 23,000 N 123,000 No BSL
83-32-9 |Acenaphthene 17.8 J 17.8 J ug/kg DSY-SB205-SO-0002 2/19 3.56 - 12000 17.8 NA 340,000 N 43,000 No BSL
208-96-8 [Acenaphthylene 19.9J 19.9J ug/kg DSY-SB205-S0O-0002 1/19 3.56 - 12000 19.9 NA 340,000 N 23,000 No BSL
120-12-7 |Anthracene 51.1 51.1 ug/kg DSY-SB205-SO-0002 1/19 3.56 - 12000 51.1 NA 1,700,000 N 35,000 No BSL
Benzo(a)anthracene 15.7 J 710 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 710 NA 900 ASL
Benzo(a)pyrene 11.7J 680 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 680 NA ASL
Benzo(b)fluoranthene 155J 1,000 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 1,000 NA ASL
191-24-2 |Benzo(g,h,i)perylene 1.92J 119 ug/kg DSY-SB205-SO-0002 4/19 17.9 - 12000 119 NA 170,000 N*? 800 No BSL
207-08-9 [Benzo(k)fluoranthene 15.8 J 92.4 ug/kg DSY-SB205-SO-0002 3/19 3.56 - 12000 92.4 NA 1,500 C 900 No BSL
Bis(2-ethylhexyl)phthalate 44 J 150 J ug/kg DSY-S-TP18-0001 8/15 330 - 12000 150 NA 35,000 C 46,000 BSL
Chrysene 16.5J 690 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 690 NA 15,000 C 400 ASL
Dibenzo(a,h)anthracene 124 124 ug/kg DSY-SB205-SO-0002 1/19 3.56 - 12000 124 NA 15C 400 ASL
206-44-0 |[Fluoranthene 20 J 1,400 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 1,400 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 21.7J 21.7J ug/kg DSY-SB205-SO-0002 1/19 3.56 - 12000 21.7 NA 230,000 N 28,000 No BSL
67-72-1 |Hexachloroethane 55 J 55 J ug/kg DSY-S-TP20-0001 1/15 330 - 12000 55 NA 4,300 N® 46,000 No BSL
123 520 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 520 NA 900 Yes ASL
91-20-3 |Naphthalene 18.4 J 18.4 J ug/kg DSY-SB207-SO-0002 1/19 3.56 - 12000 18.4 NA 3,600 C 54,000 No BSL
85-01-8 |Phenanthrene 11.3J 730 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 730 NA 170,000 N*? 40,000 No BSL
108-95-2 |Phenol 170 J 170 J ug/kg DSY-S-TP18-0001 1/15 330 - 12000 170 NA 1,800,000 N 6,000,000 No BSL
129-00-0 |Pyrene 3.05J 1,400 J ug/kg DSY-S-TP16-0001 6/19 17.9 - 410 1,400 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
72-55-9 [4,4'-DDE 22 22 ug/kg DSY-S-TP28-0001 1/15 3.2-4.1 22 NA 1,400 C NA No BSL
50-29-3 |4,4'-DDT 56 56 ug/kg DSY-S-TP28-0001 1/15 3.2-4.1 56 NA 1,700 C NA No BSL
5103-71-9 |alpha-Chlordane 2 7.3 ug/kg DSY-S-TP28-0001 2/15 17-21 7.3 NA 1,600 C*Y NA No BSL
11096-82-5 [Aroclor-1260 24 J 24 J ug/kg DSY-S-TP16-0001 1/15 32-41 24 NA 220 C NA No BSL
60-57-1 |Dieldrin 16 16 ug/kg DSY-S-TP16-0001 1/15 3.2-4.1 16 NA 30C 40 No BSL
72-20-8 [Endrin 5.7 26 ug/kg DSY-S-TP16-0001 2/15 3.2-3.6 26 NA 1,800 N NA No BSL
5103-74-2 [gamma-Chlordane 2.4 2.4 ug/kg DSY-S-MWO03-0_501 2/15 1.7-21 2.4 NA 1,600 C*Y NA No BSL
1024-57-3 |Heptachlor Epoxide 4.2 4.2 ug/kg DSY-S-TP28-0001 1/15 1.7-21 4.2 NA 53 C NA No BSL
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - NORTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLANC
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Concentrati Adjusted | RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esiaentiall copc| contaminant
Chemical ) ] Units . of Used for ] USEPA RSL Direct Exposure .
Number Concentration®™ | Concentration®™ Concentration Detection | Nondetects® @ | Concentration® o . 5) e Flag | Deletion or
etection Screening Residential Soil Criteria S )
election
Metals
7429-90-5 |Aluminum 3,440 J 9,650 mg/kg DSY-SB205-S0O-0002 19/19 - 9,650 NA No BKG
7440-38-2 |Arsenic 2.41 109 J mg/kg DSY-S-TP28-0001 17/19 2.9-3.3 10.9 No BKG
7440-39-3 |Barium 5.1 49.4 mg/kg DSY-S-TP16-0001 18/19 4.1-4.1 49.4 No BSL, BKG
7440-41-7 |Beryllium 0.18 J 1.1 mg/kg DSY-S-TP16-0001 10/19 0.15-0.21 1.1 No BSL
7440-43-9 |Cadmium 0.85J 0.85J mg/kg DSY-S-TP16-0001 1/19 0.109 - 0.64 0.85 No BSL
7440-70-2 |Calcium 237 2,290 mg/kg DSY-SB205-S0O-0002 18/19 91.1-91.1 2,290 No NUT
7440-47-3 [eIgeInl{¥a 5.2 24.1 mg/kg DSY-S-TP16-0001 17/19 6.5-6.9 24.1 Yes ASL
7440-48-4 [SI]¢ENl 2.6 14.7 mg/kg DSY-S-TP16-0001 17/19 35-4.6 14.7 \CS ASL
7440-50-8 3.1 111 mg/kg DSY-S-TP16-0001 19/19 - 111 BSL
7439-89-6 Jifely! 11,200 J 27,100 mg/kg DSY-SB205-S0-0002 19/19 - 27,100 \CS ASL
7439-92-1 |Lead 237 115 J mg/kg DSY-S-TP28-0001 19/19 - 115 No BSL
7439-95-4 |Magnesium 1,320 2,680 mg/kg DSY-SB205-S0O-0002 19/19 - 2,680 No NUT
7439-96-5 |Manganese 81.4J 340 J mg/kg DSY-S-TP23-0001 19/19 - 340 No BKG
7439-97-6 |Mercury 0.0204 J 0.06 mg/kg DSY-S-MW03-0_501 4/19 0.0292 - 0.17 0.06 No BSL, BKG
7440-02-0 |Nickel 8.2J 68.5 mg/kg DSY-S-TP16-0001 13/19 9.3-14.4 68.5 No BSL
7440-09-7 |Potassium 198 639 J mg/kg DSY-SB206-S0O-0002 19/19 - 639 No NUT, BKG
7782-49-2 |Selenium 0.63 J 1J mg/kg DSY-S5-MW12-SS01 6/17 0.273 - 0.85 1 No BSL
7440-23-5 |Sodium 19.7 J 172 mg/kg DSY-S-TP16-0001 7/19 11.7 - 343 172 No NUT, BKG
7440-62-2 |Vanadium 6.4 39 mg/kg DSY-S-TP28-0001 19/19 - 39 No BSL
7440-66-6 |Zinc 22.8 883 mg/kg DSY-S-TP16-0001 19/19 - 883 No BSL
Miscellaneous Parameters
1002-53-5 |Dibutyltin 52 33 ug/kg DSY-S-TP16-0001 2/15 49 - 50 33 NA 1,800 N NA No BSL
78763-54-9 [Monobutyltin 33 33 ug/kg DSY-S-TP16-0001 1/15 49 - 50 33 NA 1,800 N* NA No BSL
1461-25-2 |Tetrabutyltin 257 5.8 ug/kg DSY-S-TP22-0001 4/15 49 - 50 5.8 NA 1,800 N*¥ NA No BSL
56573-85-4 | Tributyltin 3.6J 30J ug/kg DSY-S-TP16-0001 3/15 49 - 50 30 NA 1,800 N NA No BSL
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CAS

Number Chemical

Minimum
Concentration®

Maximum
Concentration®

Units

Sample of Maximum
Concentration

Frequency
of
Detection

Concentration
Used for

Screening®

Range of
Nondetects®

Adjusted
USEPA RSL

Residential Soil®

Background
Concentration®

RIDEM Residential
Direct Exposure

Criteria®

COPC
Flag

Rationale for
Contaminant
Deletion or

Selection”

Footnotes:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag)

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag).

6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
8 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.

9 - Value is for acenaphthene.
10 - Value is for pyrene.
11 - Value is for chlordane.

12 - Value is for hexavalent chromium.

13 - Value is for mercuric chloride (and other mercury salts).

Definitions:

C = Carcinogen

COPC = Chemical Of Potential Concern
J = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level.

For elimination as a COPC:
BKG = Within Background Levels
BSL = Below COPC Screening Level
NTX = No toxicity criteria
NUT = Essential nutrient

14 - Value is for dibutylin and tributyltin.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

Associated Samples
DSY-S-MWO02-SS01
DSY-S-MWO03-0_501
DSY-S-MWO04-SS01
DSY-S-MW11-0001
DSY-S-MW12-SS01
DSY-SB-11-0002
DSY-SB204-S0-0002
DSY-SB204-S0-0002-D
DSY-SB205-S0-0002
DSY-SB206-S0-0002
DSY-SB207-S0-0002
DSY-S-TP16-0001
DSY-S-TP18-0001
DSY-S-TP18-0001-D
DSY-S-TP19-0001
DSY-S-TP20-0001
DSY-S-TP21-0001
DSY-S-TP22-0001
DSY-S-TP23-0001
DSY-S-TP27-0001
DSY-S-TP28-0001
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COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
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NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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CAS _ Minimum Maximum _ Sample of Maximum Frequency Range of Concentration Background _ US_EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® | "™ Concentration of Nondetects?® Used for Concentration® Migration from Soil Leachability Screening
Detection Screening® to Groundwater® Criteria® Criteria?
Volatile Organic Compounds
78-93-3 |2-Butanone 3.26 J 3.26 J ug/kg DSY-SB204-S0-0002-D 1/19 3.92-12 3.26 NA 1,000 NA No
591-78-6 |2-Hexanone 4.96 J 4.96 J ug/kg DSY-SB204-S0-0002-D 1/19 1.96-12 4.96 NA 7.9 NA No
67-64-1 |Acetone 9.96 J 120 ug/kg DSY-S-TP18-0001-D 10/19 10-41 120 NA 2,400 NA No
1) 13 | ugkg | DSY-STPL6-0001 119 | 196-11 1 NA 200
75-15-0 |Carbon Disulfide 3.28 J 3.28 J ug/kg DSY-SB205-S0O-0002 1/19 1.96 - 12 3.28 NA 210 NA No
108-90-7 [Chlorobenzene 3J 3J ug/kg DSY-S-TP16-0001 1/19 1.96 - 11 3 NA 49 3,200 No
108-88-3 |Toluene 1J 4] ug/kg DSY-S-TP23-0001 6/19 1.96-11 4 NA 590 32,000 No
1330-20-7 |Total Xylenes 1J 2J ug/kg DSY-S-TP23-0001 2/19 5.88 - 12 2 NA 190 540,000 No
2] 2] ug/kg DSY-S-TP16-0001 119 1.96-11 2 NA 200
Semivolatile Organic Compounds
NSl 2,2 -Oxybis(1-Chloropropane) 39 J 39 J ug/kg DSY-S-TP18-0001-D 1/15 330 - 12000 39 NA NA
91-57-6 |2-Methylnaphthalene 145 145 ug/kg DSY-SB207-S0-0002 1/19 3.56 - 12000 14.5 NA 140 NA No
83-32-9 |Acenaphthene 17.8 J 17.8 J ug/kg DSY-SB205-S0O-0002 2/19 3.56 - 12000 17.8 NA 4,100 NA No
208-96-8 [Acenaphthylene 19.9J 19.9J ug/kg DSY-SB205-S0-0002 1/19 3.56 - 12000 19.9 NA 4,100 @ NA No
120-12-7 |[Anthracene 51.1 51.1 ug/kg DSY-SB205-S0O-0002 1/19 3.56 - 12000 51.1 NA 42,000 NA No
Benzo(a)anthracene 15.7 J 710 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 710 NA NA
50-32-8 IIbIC G 11.7 J 680 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 680 NA 240,000
PSRl Benzo(b)fluoranthene 1557 1,000 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 1,000 NA NA
191-24-2 |Benzo(g,h,iperylene 1.92 J 119 ug/kg DSY-SB205-S0O-0002 4/19 17.9 - 12000 119 NA 9,500 © NA
207-08-9 |Benzo(k)fluoranthene 15.8 J 92.4 ug/kg DSY-SB205-S0O-0002 3/19 3.56 - 12000 92.4 NA 350 NA
Bis(2-ethylhexyl)phthalate 44 ) 150 J ug/kg DSY-S-TP18-0001 8/15 330 - 12000 150 NA 120,000
218-01-9 16.5 J 690 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 690 NA NA
Dibenzo(a,h)anthracene 124 124 ug/kg DSY-SB205-S0-0002 1/19 3.56 - 12000 124 NA NA
206-44-0 |[Fluoranthene 20 J 1,400 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 1,400 NA NA
86-73-7 |Fluorene 21.7 J 21.7 J ug/kg DSY-SB205-S0-0002 1/19 3.56 - 12000 21.7 NA NA
Hexachloroethane 55 J 55 J ug/kg DSY-S-TP20-0001 1/15 330 - 12000 55 NA NA
Indeno(1,2,3-cd)pyrene 12 J 520 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 520 NA NA
Naphthalene 18.4 J 18.4 J ug/kg DSY-SB207-S0-0002 1/19 3.56 - 12000 18.4 NA 800
85-01-8 |Phenanthrene 11.3 J 730 J ug/kg DSY-S-TP28-0001 4/19 3.56 - 12000 730 NA 9,500 © NA
108-95-2 |Phenol 170 J 170 J ug/kg DSY-S-TP18-0001 1/15 330 - 12000 170 NA 2,600 NA
129-00-0 |Pyrene 3.05J 1,400 J ug/kg DSY-S-TP16-0001 6/19 17.9-410 1,400 NA 9,500 NA
Pesticides/PCBs
72-55-9 |4,4'-DDE 22 22 ug/kg DSY-S-TP28-0001 1/15 3.2-4.1 22 NA NA
50-29-3 |4,4'-DDT 56 56 ug/kg DSY-S-TP28-0001 1/15 3.2-4.1 56 NA NA
5103-71-9 EULEEIIGERIE 2 7.3 ug/kg DSY-S-TP28-0001 2/15 1.7-2.1 7.3 NA NA
11096-82-5 24 ] 24 ] ug/kg DSY-S-TP16-0001 1/15 32-41 24 NA NA
Dieldrin 16 16 ug/kg DSY-S-TP16-0001 1/15 3.2-4.1 16 NA NA
57 26 ug/kg DSY-S-TP16-0001 2/15 32-36 26 NA NA
5103-74-2 LEWInEESllIfFElls 2.4 2.4 ug/kg DSY-S-MWO03-0_501 2/15 1.7-2.1 2.4 NA NA
1024-57-3 glEdgllel@= oledqLe[: 4.2 4.2 ug/kg DSY-S-TP28-0001 1/15 1.7-2.1 4.2 NA NA
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COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
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CAS _ Minimum Maximum _ Sample of Maximum Frequency Range of Concentration Background _ US_EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® | "™ Concentration of Nondetects?® Used for Concentration® Migration from Soil Leachability Screening
Detection Screening® to Groundwater® Criteria® Criteria?
Metals
7429-90-5 [Aluminum 3,440 J 10,200 mg/kg DSY-S-TP28-0001-D 19/19 - 10,200 16,020 23,000 NA No
7440-38-2 [Arsenic 2.41 10.9J mg/kg DSY-S-TP28-0001 17/19 2.9-3.3 10.9 13 NA No
7440-39-3 [Barium 5.1 49.4 mg/kg DSY-S-TP16-0001 18/19 41-4.1 49.4 51 120 NA No
Metals (Continued)
7440-41-7 [Beryllium 0.18 J 1.1 mg/kg DSY-S-TP16-0001 10/19 0.15-0.21 1.1 NA
7440-43-9 [eEtelnllin| 0.85J 0.85J mg/kg DSY-S-TP16-0001 1/19 0.109 - 0.64 0.85 0.52 NA
7440-70-2 237 2,290 mg/kg DSY-SB205-S0-0002 18/19 91.1-91.1 2,290 NA
7440-47-3 [ealgelallilag 5.2 24.1 mg/kg DSY-S-TP16-0001 17/19 6.5-6.9 24.1 0.00059 ™Y NA
7440-48-4 [SleJeEl 2.6 14.7 mg/kg DSY-S-TP16-0001 17/19 3.5-4.6 14.7 0.21 NA
7440-50-8 [efeleJol:ly 3.1 111 mg/kg DSY-S-TP16-0001 19/19 - 111 22 NA
7439-89-6 Rlfelyl 11,200 J 27,100 mg/kg DSY-SB205-S0O-0002 19/19 - 27,100 270 NA
7439-92-1 IR:EN 2.3 115 J mg/kg DSY-S-TP28-0001 19/19 - 115 NA
7439-95-4 |Magnesium 1,320 2,680 mg/kg DSY-SB205-S0O-0002 19/19 - 2,680 NA
7439-96-5 |Manganese 814 349 J mg/kg DSY-S-TP28-0001-D 19/19 - 349 NA
7439-97-6 [Mercury 0.0204 J 0.06 mg/kg DSY-S-MW03-0_501 4/19 0.0292 - 0.17 0.06 NA
7440-02-0 e 8.2J 68.5 mg/kg DSY-S-TP16-0001 13/19 9.3-14.4 68.5 NA
7440-09-7 |Potassium 198 639 J mg/kg DSY-SB206-S0O-0002 19/19 - 639 NA
7782-49-2 BEIE 0.63 J 1J mg/kg DSY-S-MW12-SS01 6/17 0.273 - 0.85 1 NA
7440-23-5 [Sodium 19.7 J 172 mg/kg DSY-S-TP16-0001 7/19 11.7 - 343 172 NA
7440-62-2 |Vanadium 6.4 40 mg/kg DSY-S-TP28-0001-D 19/19 - 40 NA
7440-66-6 22.8 883 mg/kg DSY-S-TP16-0001 19/19 - 883 NA
Miscellaneous Parameters
1002-53-5 |Dibutyltin 52 33 ug/kg DSY-S-TP16-0001 2/15 49 - 50 33 NA NA NA No
78763-54-9 |Monobutyltin 33 33 ug/kg DSY-S-TP16-0001 1/15 49 - 50 33 NA NA NA No
1461-25-2 |Tetrabutyltin 25 5.8J ug/kg DSY-S-TP22-0001 4/15 49 - 50 5.8 NA NA NA No
56573-85-4 [Tributyltin 3.6J 30J ug/kg DSY-S-TP16-0001 3/15 49 - 50 30 NA NA NA No
TCLP Metals
7440-38-2 [Arsenic 4.4 ) 4.4 ) ug/L DSY-SB-11-0002 1/14 4-6.2 4.4 NA NA NA No
7440-39-3 [Barium 167 609 ug/L DSY-S-MW02-SS01 7/14 41.3-719 609 NA NA 23,000 No
7440-47-3 [Chromium 10.6 J 40.5J ug/L DSY-SB-11-0002 2/14 6-12 40.5 NA NA 1,100 No
| 7430-02-1 R 5.7 71.9 ug/L DSY-S-TP28-0001 4114 1-57 71.9 NA NA 40 Yes
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COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
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Frequency Concentration USEPA RSL RIDEM GA

of Range of Used for Background Migration from Soil Leachability

Concentration . Nondetects® : Concentration® Lo
Detection Screening® to Groundwater® Criteria®

Minimum Maximum ;
CAS Chemical ) Units Sample of Maximum

Number Concentration® | Concentration® )

Exceeds
Screening
Criteria?

Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen

2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. N = Noncarcinogen
4 - Background concentration is upper prediction limit. See Appendix G. NA = Not Applicable/Not Available
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.

6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

8 - Value is for acenaphthene.

9 - Value is for pyrene.

10 - Value is for chlordane.

11 - Value is for hexavalent chromium.

12 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-S-MW02-SS01
DSY-S-MW03-0_501
DSY-S-MW04-SS01
DSY-S-MW11-0001
DSY-S-MW12-SS01
DSY-SB-11-0002
DSY-SB204-S0O-0002
DSY-SB204-S0O-0002-D
DSY-SB205-S0O-0002
DSY-SB206-S0O-0002
DSY-SB207-S0O-0002
DSY-S-TP16-0001
DSY-S-TP18-0001
DSY-S-TP18-0001-D
DSY-S-TP19-0001
DSY-S-TP20-0001
DSY-S-TP21-0001
DSY-S-TP22-0001
DSY-S-TP23-0001
DSY-S-TP27-0001
DSY-S-TP28-0001
DSY-S-TP28-0001-D
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC
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c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum : Sample of Maximum Frequency Range of oncentration Background Juste . esidentia COPC| Contaminant
Chemical . ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria G
Selection
Volatile Organic Compounds
78-93-3 |2-Butanone 14 14 ug/kg DSY-S-TP24-0102 1/21 4.32 - 110 14 NA 2,800,000 N 10,000,000 No BSL
67-64-1 |Acetone 16 240 ug/kg DSY-S-MW11-2931 3/21 8.63 - 270 240 NA 6,100,000 N 7,800,000 No BSL
75-15-0 |Carbon Disulfide 2] 26 ug/kg DSY-SB205-S0-088.5 2/21 2.16-110 2.6 NA 82,000 N NA No BSL
108-88-3 |Toluene 2] 2] ug/kg DSY-S-TP24-0102 1/21 2.16-110 2 NA 500,000 N 190,000 No BSL
540-59-0 [Total 1,2-Dichloroethene 1] 5 ug/kg DSY-S-MW11-2931-D 1/21 2.16-110 5 NA 70,000 N 630,000 No BSL
DSY-S-MW11-0103,
1330-20-7 |Total Xylenes 2] 2] ug/kg DSY-S-TP24-0102 2121 6.47 - 110 2 NA 63,000 N 110,000 No BSL
. DSY-S-MW11-2931,
79-01-6  [Trichloroethene 13 4 Ugkd | Hov.oMWI11.2931.D 4/21 2.16 - 110 4 NA 440 N® 13,000 No BSL
Semivolatile Organic Compounds
83-32-9 |Acenaphthene 3.62 J 3.62 J ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 3.62 NA 340,000 N 43,000 No BSL
208-96-8 [Acenaphthylene 3.53J 3.53J ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 3.53 NA 340,000 N® 23,000 No BSL
120-12-7 |Anthracene 8 8 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 8 NA 1,700,000 N 35,000 No BSL
56-55-3 |Benzo(a)anthracene 27 53] ug/kg DSY-S-TP24-0102-D 2/21 3.42 - 11000 53 NA 150 C 900 No BSL
23.3 44 ] uglkg | DSY-S-TP24-0102-D 2/21 3.42 - 11000 44 NA 400 Yes ASL
205-99-2 [Benzo(b)fluoranthene 2.65J 71 ug/kg DSY-S-TP24-0102-D 3/21 3.42 - 11000 71 NA 150 C 900 No BSL
191-24-2 |Benzo(g,h,i)perylene 251 21.6 ug/kg DSY-SB205-S0-088.5 2/21 3.42 - 11000 21.6 NA 170,000 N®9 800 No BSL
207-08-9 [Benzo(k)fluoranthene 11.2 11.2 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 11.2 NA 1,500 C 900 No BSL
117-81-7 |Bis(2-ethylhexyl)phthalate 43 J 97 J ug/kg DSY-S-TP24-0102 5/17 330 - 11000 97 NA 35,000 C 46,000 No BSL
218-01-9 [Chrysene 32.1 44 J ug/kg DSY-S-TP24-0102-D 2/21 3.42 - 11000 44 NA 15,000 C 400 No BSL
23.3 23.3 ug/lkg | DSY-SB205-SO-088.5 1/21 3.42 - 11000 23.3 NA 400 Yes ASL
84-74-2 |di-n-Butyl Phthalate 42 J 270J ug/kg DSY-S-MW04-1618 3/17 330 - 11000 270 NA 610,000 N NA No BSL
206-44-0 [Fluoranthene 2.197J 81 ug/kg DSY-S-TP24-0102-D 4/21 3.42 - 11000 81 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 2.9317J 2.937J ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 2.93 NA 230,000 N 28,000 No BSL
193-39-5 |Indeno(1,2,3-cd)pyrene 18 18 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 18 NA 150 C 900 No BSL
91-20-3 |Naphthalene 3.54J 3.54J ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 3.54 NA 3,600 C 54,000 No BSL
85-01-8 [Phenanthrene 2.1 54 ] ug/kg DSY-S-TP24-0102-D 3/21 3.42 - 11000 54 NA 170,000 N 40,000 No BSL
129-00-0 [Pyrene 2.057J 1,600 J ug/kg DSY-S-TP16-1112 4/21 3.42 - 420 1,600 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
309-00-2 [Aldrin 4.4 4.4 ug/kg DSY-S-TP16-1112 1/17 1.7-2.2 4.4 NA 29 C NA No BSL
5103-71-9 |alpha-Chlordane 2.1 2.1 ug/kg DSY-S-MW03-0810 1/15 1.7-2 2.1 NA 1,600 c* NA No BSL
72-20-8 |Endrin 15 15 ug/kg DSY-S-TP16-1112 1/15 3.4-3.9 15 NA 1,800 N NA No BSL
5103-74-2 |gamma-Chlordane 2.1 2.1 ug/kg DSY-S-MW03-0810 1/15 1.7-2 2.1 NA 1,600 c* NA No BSL
76-44-8 |Heptachlor 2.4 3.8 ug/kg DSY-S-MW02-2426 4/17 1.7-2.2 3.8 NA 110 C NA No BSL
Metals
| 7420-00-5 [N 2,430 J 18,200 mg/kg DSY-S-MW02-3436 39/39 - 18,200 NA ASL
7440-38-2 |Arsenic 2.7 16.6 mg/kg DSY-S-TP16-1112 37/39 4.1-4.7 16.6 No BKG
7440-39-3 |Barium 3.2 26.2J mg/kg DSY-S-TP28-1314 26/39 21-6 26.2 No BSL, BKG
DSY-S-TP22-1112, DSY
7440-41-7 |Beryllium 0.176 J 0.35 ] ma/kg S-TP28-0507, DSY-S- 22/39 0.18-0.26 0.35 No BSL, BKG
TP28-1314
7440-43-9 |Cadmium 0.65J 0.65J mg/kg DSY-S-TP22-1112 1/39 0.106-1.1 0.65 No BSL
7440-70-2 |Calcium 305 3,480 mg/kg DSY-S-MW02-1820 39/39 - 3,480 No NUT
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TABLE 5-6

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 3
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum : Sample of Maximum Frequency Range of oncentration Background Juste . esidentia COPC| Contaminant
Chemical . ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria G
Selection
Metals (Continued)
7440-47-3 el Inlling 227 271 J mg/kg DSY-S-MW02-3436 37/39 6-7.8 27.1 390 42 Yes ASL
7440-48-4 [SfolsElls 3J 19.8 mg/kg DSY-S-MW02-3436 33/39 26-3.2 19.8 NA Yes ASL
7440-50-8 410 30.9 mg/kg DSY-S-MW02-3436 36/39 41-5 30.9 3,100 BSL
7439-89-6 Qo] 6,970 44,400 J mg/kg DSY-S-MW11-2931 39/39 - 44,400 NA Yes ASL
7439-92-1 |Lead 1.6J 29.2 mg/kg DSY-S-MW03-1618 38/39 1.7-1.7 29.2 150 No BSL
7439-95-4 |[Magnesium 921 7,680 mg/kg DSY-S-MW02-3436 39/39 - 7,680 NA No NUT
7439-96-5 |Manganese 554 549 J mg/kg DSY-S-TP22-1112 39/39 - 549 No BKG
7439-97-6 |Mercury 0.0125 J 0.31 mg/kg DSY-S-MW11-2931 4/39 0.03-0.18 0.31 No BSL
7440-02-0 [Nickel 5.1 39.5 mg/kg DSY-S-MW02-3436 37/39 14.1-15.7 39.5 No BSL
7440-09-7 [Potassium 132 1,190 mg/kg DSY-S-MW12-SS12 39/39 - 1,190 No NUT, BKG
7782-49-2 |Selenium 0.16 J 1.3J mg/kg DSY-S-MW12-SS16 9/36 0.269 -1 1.3 No BSL
7440-23-5 [Sodium 23 117 mg/kg DSY-S-TP20-1011 3/38 16.8 - 330 117 No NUT
7440-62-2 |Vanadium 4.3 23.9J mg/kg DSY-S-MW11-2931 39/39 - 23.9 No BSL
7440-66-6 |Zinc 13.6 J 74.9 mg/kg DSY-S-MW11-2931 39/39 - 74.9 No BSL
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 3.3 8.5 ug/kg DSY-S-TP24-0102-D 3/17 49 - 50 8.5 NA 1,800 N*¥ NA No BSL
56573-85-4 |Tributyltin 147 151 J ug/kg DSY-S-MW11-2931 5/17 49 - 50 15.1 NA 1,800 N NA No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.
9 - Value is for acenaphthene. For elimination as a COPC:
10 - Value is for pyrene. BKG = Within Background Levels
11 - Value is for chlordane. BSL = Below COPC Screening Level
12 - Value is for hexavalent chromium. NTX = No toxicity criteria
13 - Value is for mercuric chloride (and other mercury salts). NUT = Essential nutrient
14 - Value is for dibutylin and tributyltin.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.
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TABLE 5-6
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 3 OF 3
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esidentia cCoPc| Contaminant
Chemical . ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria -
Selection
Associated Samples
DSY-S-MW02-1820 DSY-S-TP16-1112
DSY-S-MW02-2426 DSY-S-TP18-0507
DSY-S-MW02-3436 DSY-S-TP18-1011
DSY-S-MW03-0810 DSY-S-TP19-0507
DSY-S-MW03-1618 DSY-S-TP19-1011
DSY-S-MW04-0810 DSY-S-TP20-0507
DSY-S-MWO04-1618 DSY-S-TP20-1011
DSY-S-MW11-0103 DSY-S-TP21-0507
DSY-S-MW11-1113 DSY-S-TP21-1011
DSY-S-MW11-1113-D DSY-S-TP22-0506
DSY-S-MW11-2729 DSY-S-TP22-1112
DSY-S-MW11-2931 DSY-S-TP23-0507
DSY-S-MW11-2931-D DSY-S-TP23-0910
DSY-S-MW12-SS05 DSY-S-TP24-0102
DSY-S-MW12-SS12 DSY-S-TP24-0102-D
DSY-S-MW12-SS16 DSY-S-TP24-0507
DSY-SB204-S0-0810 DSY-S-TP24-1011
DSY-SB205-S0-088.5 DSY-S-TP27-0507
DSY-SB206-S0O-0810 DSY-S-TP27-1011
DSY-SB207-S0O-1012 DSY-S-TP28-0507
DSY-S-TP16-0506 DSY-S-TP28-1314
W5211766F CTO WE20



TABLE 5-7
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration” | Concentration® Units Concentration of . Nondetects?® Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Volatile Organic Compounds
78-93-3 |2-Butanone 14 14 ug/kg DSY-S-TP24-0102 1/21 4.32-110 14 NA 1,000 NA No
67-64-1 |Acetone 16 240 ug/kg DSY-S-MW11-2931 3/21 8.63 - 270 240 NA 2,400 NA No
75-15-0 |Carbon Disulfide 2J 2.6J ug/kg DSY-SB205-S0-088.5 2/21 2.16-110 2.6 NA 210 NA No
108-88-3 |Toluene 2] 2] ug/kg DSY-S-TP24-0102 1/21 2.16 - 110 2 NA 590 32,000 No
540-59-0 |Total 1,2-Dichloroethene 1] 5J ug/kg DSY-S-MW11-2931-D 1/21 2.16-110 5 NA 37 NA No
DSY-S-MW11-0103,
1330-20-7 |Total Xylenes 2] 2 ug/kg DSY-S-TP24-0102 2/21 6.47 - 110 2 NA 190 540,000 No
. DSY-S-MW11-2931,
Semivolatile Organic Compounds
83-32-9 |Acenaphthene 3.62 J 3.62 J ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 3.62 NA 4,100 NA
208-96-8 |Acenaphthylene 3.53 J 3.53 J ug/kg | DSY-SB205-SO-088.5 1/21 3.42 - 11000 3.53 NA 4,100 ©® NA
120-12-7 |Anthracene 8 8 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 8 NA 42,000 NA
Benzo(a)anthracene 27 J 53J ug/kg DSY-S-TP24-0102-D 2/21 3.42 - 11000 53 NA NA
Benzo(a)pyrene 23.3 44 ] ug/kg DSY-S-TP24-0102-D 2/21 3.42 - 11000 44 NA 240,000
PSRl Benzo(b)fluoranthene 2.65J 71 J ug/kg DSY-S-TP24-0102-D 3/21 3.42 - 11000 71 NA NA
191-24-2 |Benzo(g,h,iperylene 251 21.6 uglkg | DSY-SB205-SO-088.5 2/21 3.42 - 11000 21.6 NA 9,500 © NA
207-08-9 |Benzo(k)fluoranthene 11.2 11.2 ug/kg DSY-SB205-S0O-088.5 1/21 3.42 - 11000 11.2 NA 350 NA
Bis(2-ethylhexyl)phthalate 43 ] 97 J ug/kg DSY-S-TP24-0102 5/17 330 - 11000 97 NA 120,000
218-01-9 32.1 44 ) ug/kg DSY-S-TP24-0102-D 2/21 3.42 - 11000 44 NA NA
Dibenzo(a,h)anthracene 23.3 23.3 ug/kg DSY-SB205-S0O-088.5 1/21 3.42 - 11000 23.3 NA NA
84-74-2 |di-n-Butyl Phthalate 42 ] 270 J ug/kg DSY-S-MW04-1618 3/17 330 - 11000 270 NA 1,700 NA
206-44-0 [Fluoranthene 219 81J ug/kg DSY-S-TP24-0102-D 4/21 3.42 - 11000 81 NA 70,000 NA
86-73-7 |Fluorene 2.93 ) 2.93 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 2.93 NA 4,000 NA
193-39-5 [Indeno(1,2,3-cd)pyrene 18 18 ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 18 NA 120 NA
91-20-3 aphthalene 3.54 ] 3.54 ] ug/kg DSY-SB205-S0-088.5 1/21 3.42 - 11000 3.54 NA 800
85-01-8 |Phenanthrene 2.1 54 J ug/kg DSY-S-TP24-0102-D 3/21 3.42 - 11000 54 NA 9,500 © NA
129-00-0 |Pyrene 2.05 1,600 J ug/kg DSY-S-TP16-1112 4/21 3.42 - 420 1,600 NA 9,500 NA
Pesticides/PCBs
309-00-2 LI 4.4 ] 4.4 ] ug/kg DSY-S-TP16-1112 1/17 1.7-22 4.4 NA NA
5103-71-9 EULEEGIIGERIE 2.1 2.1 ug/kg DSY-S-MWO03-0810 1/15 1.7-2 2.1 NA NA
72-20-8 |Endrin 15 15 ug/kg DSY-S-TP16-1112 1/15 3.4-3.9 15 NA NA No
5103-74-2 |gamma-Chlordane 2.1 2.1 ug/kg DSY-S-MWO03-0810 1/15 1.7-2 2.1 NA 13 40 NA No
76-44-8 gl edallelg 2.4 3.8 ug/kg DSY-S-MW02-2426 4/17 1.7-2.2 3.8 NA NA
Metals
7429-90-5 [Aluminum 2,430 J 18,200 mg/kg DSY-S-MW02-3436 39/39 - 18,200 NA No
7440-38-2 2.7 ) 16.6 mg/kg DSY-S-TP16-1112 37/39 4.1-47 16.6 NA
7440-39-3 [Barium 3.2 26.2 J mg/kg DSY-S-TP28-1314 26/39 2.1-6 26.2 NA No
DSY-S-TP22-1112, DSY;
7440-41-7 (Beryllium 0.176 J 0.35J mg/kg S-TP28-0507, DSY-S- 22/39 0.18-0.26 0.35 0.64 13 NA No
TP28-1314
7440-43-9 0.65 J 0.65 J mg/kg DSY-S-TP22-1112 1/39 0.106-1.1 0.65 NA
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TABLE 5-7

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration” | Concentration® units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Metals (Continued)
305 3,480 mg/kg DSY-S-MW02-1820 39/39 - 3,480 NA
7440-47-3 Eealgelnlliisy! 2.2 ] 27.1J mg/kg DSY-S-MW02-3436 37/39 6-7.8 27.1 NA
7440-48-4 EeleJeEll 3J 19.8 mg/kg DSY-S-MW02-3436 33/39 26-3.2 19.8 NA
7440-50-8 [efe]e]el:l§ 41 30.9 mg/kg DSY-S-MW02-3436 36/39 41-5 30.9 NA
7439-89-6 Rifely 6,970 44,400 J mg/kg DSY-S-MW11-2931 39/39 - 44,400 NA
7439-92-1 JRCEU] 1.6J 29.2 mg/kg DSY-S-MW03-1618 38/39 1.7-1.7 29.2 NA
7439-95-4 |Magnesium 921 7,680 mg/kg DSY-S-MW02-3436 39/39 - 7,680 NA
7439-96-5 |Manganese 55.4 549 J mg/kg DSY-S-TP22-1112 39/39 - 549 NA
7439-97-6 QY 0.0125 J 0.31 mg/kg DSY-S-MW11-2931 4/39 0.03-0.18 0.31 NA
7440-02-0 e 5.1 39.5 mg/kg DSY-S-MW02-3436 37/39 14.1-15.7 39.5 NA
7440-09-7 |Potassium 132 1,190 mg/kg DSY-S-MW12-SS12 39/39 - 1,190 NA
7782-49-2 BEIE 0.16 J 1.3J mg/kg DSY-S-MW12-SS16 9/36 0.269 - 1 1.3 NA
7440-23-5 [Sodium 23 117 mg/kg DSY-S-TP20-1011 3/38 16.8 - 330 117 NA
7440-62-2 |Vanadium 4.3 23.9J mg/kg DSY-S-MW11-2931 39/39 - 23.9 NA
7440-66-6 [Zinc 13.6 J 74.9 mg/kg DSY-S-MW11-2931 39/39 - 74.9 NA
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 3.3J 8.5 ug/kg DSY-S-TP24-0102-D 3/17 49 - 50 8.5 NA NA NA No
56573-85-4 | Tributyltin 1.4J 15.1 ] ug/kg DSY-S-MW11-2931 5/17 49 - 50 15.1 NA NA NA No
TCLP Metals
7440-38-2 |Arsenic 5.8 J 5.8 J UGI/L) DSY-S-TP24-0102 1/17 4-4 5.8 NA NA NA No
7440-39-3 [Barium 53.8 605 UGI/L) DSY-S-MW12-SS12 8/17 70 - 460 605 NA NA 23,000 No
| 7430-02-1 [ 6.1 48.8 UGIL) DSY-S-MW02-3436 4117 1-3.6 48.8 NA NA 40 Yes
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, June 2011.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, February 2004.

7 - Value is for acenaphthene.
8 - Value is for pyrene.
9 - Value is for chlordane.

10 - Value is for hexavalent chromium.
11 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

W5211766F

J = Estimated value

NA = Not Applicable/Not Available
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TABLE 5-7
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 3 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration” | Concentration® Units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Associated Samples
DSY-S-MW02-1820 DSY-S-TP16-1112
DSY-S-MW02-2426 DSY-S-TP18-0507
DSY-S-MW02-3436 DSY-S-TP18-1011
DSY-S-MW03-0810 DSY-S-TP19-0507
DSY-S-MW03-1618 DSY-S-TP19-1011
DSY-S-MW04-0810 DSY-S-TP20-0507
DSY-S-MW04-1618 DSY-S-TP20-1011
DSY-S-MW11-0103 DSY-S-TP21-0507
DSY-S-MW11-1113 DSY-S-TP21-1011
DSY-S-MW11-1113-D DSY-S-TP22-0506
DSY-S-MW11-2729 DSY-S-TP22-1112
DSY-S-MW11-2931 DSY-S-TP23-0507
DSY-S-MW11-2931-D DSY-S-TP23-0910
DSY-S-MW12-SS05 DSY-S-TP24-0102
DSY-S-MW12-SS12 DSY-S-TP24-0102-D
DSY-S-MW12-SS16 DSY-S-TP24-0507
DSY-SB204-S0-0810 DSY-S-TP24-1011
DSY-SB205-S0-088.5 DSY-S-TP27-0507
DSY-SB206-S0-0810 DSY-S-TP27-1011
DSY-SB207-S0O-1012 DSY-S-TP28-0507
DSY-S-TP16-0506 DSY-S-TP28-1314
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TABLE 5-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
F Concentration Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum ) Sample of Maximum requency Range of Background J Potential otentia COPC| Contaminant
Chemical ) . @| Units ) of @ Used for @ RSL ARAR/TBC .
Number Concentration™ | Concentration Concentration . Nondetects @ Concentration ® ARAR/TBC Flag Deletion or
Detection Screening Tapwater Source G
Selection
Volatile Organic Compounds
67-64-1 |[Acetone 10 10 ug/L DSY-A-MW03-01 1/14 5-40 10 NA 1,200 N NA NA No BSL
NA NA
WISTSRSIRZA cis-1,2-Dichloroethene 0.284 J 4.26 ug/L DSY-GW-MW220-030111 5/9 05-05 4.26 NA 28N 70 EPA-MCL Yes ASL
70 RIDEM
127-18-4 |Tetrachloroethene 0.696 J 0.696 J ug/L DSY-GW-MW03-022411 1/14 0.5-10 0.696 NA 3.5 N 5 EPA-MCL No BSL
5 RIDEM
156-60-5 |[trans-1,2-Dichloroethene 0.669 J 481 ug/L DSY-GW-MW12-030311 3/9 05-0.5 4.81 NA 8.6 N 100 EPA-MCL No BSL
100 RIDEM
Trichloroethene 3.16 33 ug/L DSY-A-MWO03-01-D 8/14 0.5-10 33 NA 5 EPA-MCL ASL
- 5 RIDEM
Vinyl Chloride 1.47 1.47 ug/L DSY-GW-MW220-030111 1/14 0.5-10 1.47 NA 2 EPA-MCL ASL
2 RIDEM
Metals (Total
7429-90-5 EAITanallal¥y 337 337 ug/L DSY-GW-MW204-031711 1/6 43.9 - 227 337 NA 50 - 200 EPA-SDWR Yes ASL
|
7440-38-2 XS 43 1] 13.2 ug/L DSY-A-MW11-01 3/6 15-4 13.2 NA 10 EPA-MCL Yes ASL
10 RIDEM
7440-39-3 [Barium 11.6 44.4 ug/L DSY-A-MW02-01 3/6 10.4-33.5 44.4 NA 290 N 2,000 EPA-MCL No BSL
2,000 RIDEM
7440-70-2 |Calcium 22,000 J 80,200 ug/L DSY-A-MW04-01 6/6 - 80,200 NA NA NA NA No NUT
NA NA
7440-47-3 0.508 J 7317 ug/L DSY-A-MW11-01 2/6 6-6 7.3 NA 0.031 C 100 EPA-MCL Yes ASL
100 RIDEM
7440-50-8 (Copper 54 5.8 ug/L DSY-A-MW03-01-D 1/6 2-5 5.8 NA 62 N 1,300 EPA-SDWR | No BSL
NA NA
7439-89-6 78.3 7 605 J ug/L DSY-GW-MW204-031711 3/6 134 - 216 605 NA 1,100 N 300 EPA-SDWR Yes ASL
NA NA
7439-95-4 (Magnesium 6,700 J 31,600 ug/L DSY-A-MW02-01 6/6 - 31,600 NA NA NA NA No NUT
NA NA
7439-96-5 LERLERENE 30 373 ug/L DSY-A-MW11-01 6/6 19.9-19.9 373 NA 32 N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 [Nickel 3.38 1147 ug/L DSY-A-MW03-01-D 2/6 9-9 11.4 NA 30 N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 1,660 17,100 ug/L DSY-A-MW02-01 6/6 - 17,100 NA NA NA NA No NUT
NA NA
7440-23-5 (Sodium 29,700 200,000 ug/L DSY-A-MW02-01 6/6 - 200,000 NA NA NA NA No NUT
NA NA
7440-66-6 |Zinc 6.65 68.3 ug/L DSY-A-MW02-01 4/6 15.2-17.3 68.3 NA 470 N 5,000 EPA-SDWR | No BSL
NA NA
Metals (Dissolved)
7429-90-5 72 72 ug/L DSY-GW-MW204-031711 1/1 - 72 NA 1,600 N 50 - 200 EPA-SDWR Yes ASL
NA NA
7440-39-3 (Barium 11.5 11.5 ug/L DSY-GW-MW204-031711 1/1 - 11.5 NA 290 N 2,000 EPA-MCL No BSL
2,000 RIDEM
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TABLE 5-8
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
F Concentration Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum ) Sample of Maximum requency Range of Background J Potential otentia COPC| Contaminant
Chemical ) . @| Units ) of @ Used for @ RSL ARAR/TBC .
Number Concentration*”’ [ Concentration Concentration : Nondetects . (3 | Concentration ®) ARAR/TBC Flag Deletion or
Detection Screening Tapwater Source G
Selection
Dissolved Metals (Continued)
7440-70-2 [Calcium 30,800 J 30,800 J ug/L DSY-GW-MW204-031711 11 - 30,800 NA NA NA NA No NUT
NA NA
7440-50-8 |Copper 119 119 ug/L DSY-GW-MW204-031711 11 - 1.19 NA 62 N 1,300 EPA-SDWR | No BSL
NA NA
7439-89-6 |[lron 50.5J 50.5J ug/L DSY-GW-MW204-031711 11 - 50.5 NA 1,100 N 300 EPA-SDWR | No BSL
NA NA
7439-95-4 |Magnesium 7,450 J 7,450 J ug/L DSY-GW-MW204-031711 11 - 7,450 NA NA NA NA No NUT
NA NA
7439-96-5 WEUEREE 53.3 53.3 ug/L DSY-GW-MW204-031711 1/1 - 53.3 NA 32N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 |Nickel 3.39 3.39 ug/L DSY-GW-MW204-031711 11 - 3.39 NA 30N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 1,770 1,770 ug/L DSY-GW-MW204-031711 11 - 1,770 NA NA NA NA No NUT
NA NA
7440-23-5 [Sodium 42,300 42,300 ug/L DSY-GW-MW204-031711 11 - 42,300 NA NA NA NA No NUT
NA NA
7440-66-6 (Zinc 6.48 6.48 ug/L DSY-GW-MW204-031711 11 - 6.48 NA 470 N 5,000 EPA-SDWR | No BSL
NA NA
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - No background data is available for groundwater.
5 - USEPA Regional Screening Level (RSL). The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10
to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag), May 2012.
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
7 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

CAS = Chemical Abstracts Service

COPC = Chemical Of Potential Concern

EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2012)

EPA-SDWR = US Environmental Protection Agency Secondary Drinking Water Regulation (USEPA, 2012)

J = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available

RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).

Rationale Codes:

Associated Samples For selection as a COPC:

DSY-GW-MWO02A-022411
DSY-GW-MW03-022411
DSY-GW-MW11A-022611

DSY-GW-MW11A-022611-D

DSY-GW-MW12-030311

DSY-GW-MW204-031711
DSY-GW-MW220-030111
DSY-GW-MW221-030211

W5211766F

DSY-GW-MW222-030211
DSY-GW-MW223-031611
DSY-A-MWO02-01
DSY-A-MW03-01
DSY-A-MWO03-01-D
DSY-A-MWO04-01
DSY-A-MW11-01
DSY-A-MW12-01

ASL = Above Screening Level/ARAR/TBC

For elimination as a COPC:

BSL = Below COPC Screening Level

NTX = No toxicity criteria
NUT = Essential nutrient

CTO WE20



TABLE 5-9
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - NORTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
c trati . Rationale for
CAS ) Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Vapor Intrusion Potential Potential COPC| Contaminant
Chemical _ _ Units ) of Used for ) o ARAR/TBC .
Number Concentration® | Concentration® Concentration D ) Nondetects® 3 | Concentration® Criteria® ARAR/TBC Flag Deletion or
etection Screening Source )
Selection
Volatile Organic Compounds
67-64-1 |Acetone 10 J 10 J ug/L DSY-A-MWO03-01 1/14 5-40 10 NA 2,300,000 N NA NA No BSL
156-59-2 |cis-1,2-Dichloroethene 0.284 J 4.26 ug/L DSY-GW-MW220-030111 5/9 05-05 4.26 NA NA NA NA No NTX
127-18-4 |Tetrachloroethene 0.696 J 0.696 J ug/L DSY-GW-MWO03-022411 1/14 0.5-10 0.696 NA 5.8 N NA NA No BSL
156-60-5 |trans-1,2-Dichloroethene 0.669 J 4.81 ug/L DSY-GW-MW12-030311 3/9 0.5-0.5 4.81 NA 38 N NA NA No BSL
[ERUE Trichloroethene 3.16 33 ug/L DSY-A-MWO03-01-D 8/14 0.5-10 33 NA 0.52 N NA NA Yes ASL
[EROR VVinyl Chloride 1.47 1.47 ug/L DSY-GW-MW220-030111 1/14 0.5-10 1.47 NA 0.14 C NA NA Yes ASL
Metals
7429-90-5 [Aluminum 337 337 ug/L DSY-GW-MW204-031711 1/6 43.9 - 227 337 NA NA NA NA No NTX
7440-38-2 |Arsenic 4.3 7] 13.2 ug/L DSY-A-MW11-01 3/6 15-4 13.2 NA NA NA NA No NTX
7440-39-3 [Barium 11.6 44.4 ug/L DSY-A-MWO02-01 3/6 10.4 - 33.5 44 .4 NA NA NA NA No NTX
7440-70-2 |Calcium 22,000 J 80,200 ug/L DSY-A-MWO04-01 6/6 - 80,200 NA NA NA NA No NUT
7440-47-3 [Chromium 0.508 J 7.3J ug/L DSY-A-MW11-01 2/6 6-6 7.3 NA NA NA NA No NTX
7440-50-8 |Copper 54] 5.8J ug/L DSY-A-MWO03-01-D 1/6 2-5 5.8 NA NA NA NA No NTX
7439-89-6 |lron 78.3J 605 J ug/L DSY-GW-MW204-031711 3/6 134 - 216 605 NA NA NA NA No NTX
7439-95-4 |Magnesium 6,700 J 31,600 ug/L DSY-A-MWO02-01 6/6 - 31,600 NA NA NA NA No NUT
7439-96-5 |Manganese 30 373 ug/L DSY-A-MW11-01 6/6 19.9-19.9 373 NA NA NA NA No NTX
7440-02-0 |Nickel 3.38 11.4 J ug/L DSY-A-MWO03-01-D 2/6 9-9 11.4 NA NA NA NA No NTX
7440-09-7 |Potassium 1,660 17,100 ug/L DSY-A-MWO02-01 6/6 - 17,100 NA NA NA NA No NUT
7440-23-5 |Sodium 29,700 200,000 ug/L DSY-A-MWO02-01 6/6 - 200,000 NA NA NA NA No NUT
7440-66-6 |Zinc 6.65 68.3 ug/L DSY-A-MWO02-01 4/6 15.2-17.3 68.3 NA NA NA NA No NTX
Dissolved Metals
7429-90-5 [Aluminum 72 72 ug/L DSY-GW-MW204-031711 1/1 - 72 NA NA NA NA No NTX
7440-39-3 |Barium 11.5 11.5 ug/L DSY-GW-MW204-031711 1/1 - 11.5 NA NA NA NA No NTX
7440-70-2 [Calcium 30,800 J 30,800 J ug/L DSY-GW-MW204-031711 1/1 - 30,800 NA NA NA NA No NUT
7440-50-8 |Copper 1.19J 1.19J ug/L DSY-GW-MW204-031711 1/1 - 1.19 NA NA NA NA No NTX
7439-89-6 |lron 50.5J 50.5J ug/L DSY-GW-MW204-031711 1/1 - 50.5 NA NA NA NA No NTX
7439-95-4 Magnesium 7,450 J 7,450 J ug/L DSY-GW-MW204-031711 1/1 - 7,450 NA NA NA NA No NUT
7439-96-5 |Manganese 53.3 53.3 ug/L DSY-GW-MW204-031711 1/1 - 53.3 NA NA NA NA No NTX
7440-02-0 |Nickel 3.39 3.39 ug/L DSY-GW-MW204-031711 1/1 - 3.39 NA NA NA NA No NTX
7440-09-7 |Potassium 1,770 1,770 ug/L DSY-GW-MW204-031711 1/1 - 1,770 NA NA NA NA No NUT
7440-23-5 |Sodium 42,300 42,300 ug/L DSY-GW-MW204-031711 1/1 - 42,300 NA NA NA NA No NUT
7440-66-6 |Zinc 6.48 6.48 ug/L DSY-GW-MW204-031711 1/1 - 6.48 NA NA NA NA No NTX
W5211766F CTO WE20




TABLE 5-9

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - NORTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC
PAGE 2 OF 2

Footnotes:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - No background data is available for groundwater.
5 - USEPA Vapor Intrusion Screening Level (VISL) Calculator, Version 2.0. May 2012 RSLs.
Values correspond to a target cancer risk level of 1E-6 or HI = 0.1 and an attenuation factor of 0.001.
6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
7 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

Associated Samples

DSY-GW-MWO02A-022411 DSY-GW-MW12-030311 DSY-GW-MW220-030111 DSY-A-MWO03-01-D

DSY-GW-MW03-022411 DSY-GW-MW204-031711 DSY-GW-MW221-030211 DSY-A-MWO04-01

DSY-GW-MW11A-022611 DSY-A-MWO02-01 DSY-GW-MW222-030211 DSY-A-MW11-01

DSY-GW-MW11A-022611-D DSY-A-MW03-01 DSY-GW-MW223-031611 DSY-A-MW12-01
W5211766F

Definitions:

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical Of Potential Concern
J = Estimated value

NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level.

For elimination as a COPC:
BSL = Below COPC Screening Level
NTX = No toxicity criteria
NUT = Essential nutrient

NVT = Not sufficiently volatile and/or toxic to pose inhalation risk.

CTO WE20



TABLE 5-10
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL GAS - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2

. . . Frequency Concentration Range of . - . Potential Ratlona!e for

CAS . Minimum Maximum . Sample of Maximum Range of Screening Toxicity| Potential COPC| Contaminant

Chemical _ _ Units ) of Used for Background ARAR/TBC )
Number Concentration” | Concentration® Concentration Detection Nondetects® < ) Y Value® ARAR/TBC Flag Deletion or
creening Concentrations Source Selection®
Volatile Organic Compounds

71-55-6 |1,1,1-Trichloroethane 0.055 J 0.26 ug/m® DDSSYT-SSGC?I-\/IMV%%%%%%?I’D 4/4 - 0.26 NA 5,200 N NA NA No BSL
76-13-1 [1,1,2-Trichlorotrifluoroethane 0.5J 0.79 J ug/m® | DSY-SG-MWO02A-0708 4/4 - 0.79 NA 31,000 N NA NA No BSL
75-34-3 [1,1-Dichloroethane 0.076 J 0.25 ug/m® | DSY-SG-MWO02A-0708 4/4 - 0.25 NA 15 C NA NA No BSL
95-63-6 |1,2,4-Trimethylbenzene 0.38 J 2.4 ug/m®> | DSY-SG-MWO03-0608 4/4 0.35 - 0.35 2.4 NA 7.3 N NA NA No BSL
108-67-8 |1,3,5-Trimethylbenzene 0.3J 1.1 ug/m®> | DSY-SG-MWO03-0608 2/4 0.34 - 0.39 1.1 NA 7.3 N© NA NA No BSL
2.3 13 ug/m® _| DSY-SG-MW11A-0203 | 4/4 - 13 NA NA NA Yes ASL
622-96-8 |1-Ethyl-4-Methyl Benzene 0.36 J 1.5 J ug/m® | DSY-SG-MW03-0608 4/4 0.35 - 0.35 15 NA NA NA NA No NTX
78-93-3 [2-Butanone 3.3 17 ug/m> | DSY-SG-MW11A-0203 4/4 - 17 NA 5,200 N NA NA No BSL
591-78-6 |2-Hexanone 0.28 J 1 ug/m® | DSY-SG-MW12-0506 3/4 1.1-1.1 1 NA 31N NA NA No BSL
108-10-1 |4-Methyl-2-Pentanone 0.21J 0.97 ug/m®> | DSY-SG-MW12-0506 4/4 - 0.97 NA 3,100 N NA NA No BSL
107-13-1 PNSICIEIE 2.8 2.8 ug/m® | DSY-SG-MW11A-0203 1/4 1.4-1.8 2.8 NA 0.36 C NA NA Yes ASL
71-43-2 RN 0.67 6.8 ug/m®> | DSY-SG-MW11A-0203 4/4 - 6.8 NA 31C NA NA Yes ASL
108-90-7 |Chlorobenzene 0.17 J 0.3J ug/m® | DSY-SG-MW11A-0203 2/4 0.31-0.32 0.3 NA 52 N NA NA No BSL
75-00-3 [Chloroethane 0.6 J 1.3 J ug/m®> | DSY-SG-MW11A-0203 2/4 0.17-0.18 1.3 NA 10,000 N NA NA No BSL
67-66-3 |Chloroform 0.14 J 0.7 J ug/m® | DSY-SG-MW11A-0203 4/4 - 0.7 NA 1.1C NA NA No BSL
74-87-3 [Chloromethane 1.3 4.9 ug/m®> | DSY-SG-MW11A-0203 2/4 0.13-0.14 4.9 NA 94 N NA NA No BSL
156-59-2 |cis-1,2-Dichloroethene 0.062 J 27 ug/m® | DSY-SG-MW11A-0203 3/4 0.014 - 0.017 27 NA 63 N NA NA No BSL
110-82-7 |Cyclohexane 0.3J 1.8 ug/m® | DSY-SG-MWO02A-0708 3/4 0.24-0.24 1.8 NA 6,300 N NA NA No BSL
75-71-8 | Dichlorodifluoromethane 2 3 ug/m® DDSSYY_SS(S(?I-\/IMV%%?(_)%%%?IE) 4/4 - 3 NA 100 N NA NA No BSL
100-41-4 |Ethylbenzene 0.13J 1.1 ug/m® | DSY-SG-MWO02A-0708 4/4 - 1.1 NA 9.7 C NA NA No BSL
110-54-3 |Hexane 1.7 4.8 ug/m® | DSY-SG-MWO02A-0708 4/4 - 4.8 NA 730 N NA NA No BSL
- - m+p-Xylenes 0.15 J 1.7 ug/m® | DSY-SG-MW12-0506 4/4 - 1.7 NA 100 N® NA NA No BSL
1634-04-4 |Methyl Tert-Butyl Ether 0.0085 J 0.015 J ug/m® | DSY-SG-MW12-0506 2/4 0.014 - 0.016 0.015 NA 94 C NA NA No BSL
75-09-2  [Methylene Chloride 0.65 J 1.5 ug/m® | DSY-SG-MwWO03-0608 3/4 0.23-0.23 15 NA 630 N© NA NA No BSL
142-82-5 |n-Heptane 0.47 J 2.7 ug/m®> | DSY-SG-MW12-0506 4/4 - 2.7 NA NA NA NA No NTX
95-47-6 |o-Xylene 0.064 J 0.8 ug/m® | DSY-SG-MW12-0506 4/4 - 0.8 NA 100 N NA NA No BSL
100-42-5 |Styrene 0.43 J 0.69 ug/m®> | DSY-SG-MW11A-0203 2/4 0.28 - 0.29 0.69 NA 1,000 N NA NA No BSL
127-18-4 |Tetrachloroethene 1 12 ug/m® | DSY-SG-MW11A-0203 4/4 - 12 NA 42 N NA NA No BSL
108-88-3 |Toluene 0.67 7.2 ug/m® | DSY-SG-MWO02A-0708 4/4 - 7.2 NA 5,200 N NA NA No BSL
540-59-0 |Total 1,2-Dichloroethene 0.062 J 31.1 ug/m® | DSY-SG-MW11A-0203 3/4 0.014 - 0.017 31.1 NA 63 N© NA NA No BSL
1330-20-7 |Total Xylenes 0.214 J 2.5 ug/m® | DSY-SG-MW12-0506 4/4 - 2.5 NA 100 N NA NA No BSL
156-60-5 |trans-1,2-Dichloroethene 4.1 4.1 ug/m® | DSY-SG-MW11A-0203 1/4 0.013 - 0.017 4.1 NA 63 N NA NA No BSL
0.088 J 120 ug/m® _| DSY-SG-MW11A-0203 | 4/4 - 120 NA NA NA Yes ASL
75-69-4 |Trichlorofluoromethane 1.8 7.4 ug/m® DSY-SG-MW12-0506 4/4 - 7.4 NA 730 N NA NA No BSL
75-01-4  |Vinyl Chloride 0.15 J 0.76 ug/m® | DSY-SG-MWO02A-0708 4/4 - 0.76 NA 1.6 C NA NA No BSL

W5211766F CTO WE20



TABLE 5-10
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - SOIL GAS - NORTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. COPC = Chemical Of Potential Concern
4 - No background data is available. J = Estimated value
5 - USEPA Vapor Intrusion Screening Level (VISL) Calculator, Version 2.0. May 2012 RSLs. N = Noncarcinogen
6 - Value is for 1,2,4-trimethylbenzene. NA = Not Applicable/Not Available
7 - Value is for trans-1,2-dichloroethene.
8 - Value is for m-xylene. Rationale Codes:
9 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented. For selection as a COPC:

ASL = Above Screening Level.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC. For elimination as a COPC:

BSL = Below COPC Screening Level
Associated Samples NUT = Essential nutrient
DSY-SG-MWO02A-0708 DSY-SG-MWO03-0608-D DSY-SG-MW12-0506 NTX = No toxicity criteria
DSY-SG-MW03-0608 DSY-SG-MW11A-0203

W5211766F CTO WE20



TABLE 5-11

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
c . Adi d RIDEM Residential Rationale for
CAS , Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esidentia COPC| Contaminant
Chemical ) ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration® Concentration Detection | Nondetects® @ | Concentration® N . ©) L) Flag | Deletion or
etection Screening Residential Soil Criteria G
Selection
Semivolatile Organic Compounds
108-60-1 |2,2'-Oxybis(1-Chloropropane) 180 J 180 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 180 NA 4,600 C NA No BSL
95-48-7 |2-Methylphenol 83 J 83 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 83 NA 310,000 N NA No BSL
106-44-5 |4-Methylphenol 500 J 500 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 500 NA 610,000 N NA No BSL
83-32-9 |Acenaphthene 92 J 92 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 92 NA 340,000 N 43,000 No BSL
120-12-7 |Anthracene 130 J 130J ug/kg DSY-S-TP15-0001 1/6 330 - 400 130 NA 1,700,000 N 35,000 No BSL
CIEERERIl Benzo(a)anthracene 140 J 410 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 410 NA 900 Yes ASL
SERYR Benzo(a)pyrene 86 J 140 J ug/kg DSY-S-TP17-0001 2/6 330 - 400 140 NA 400 Yes ASL
PRIl Benzo(b)fluoranthene 230 J 410 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 410 NA 900 Yes ASL
191-24-2 |Benzo(g,h,i)perylene 110J 130J ug/kg DSY-S-TP17-0001 216 330 - 400 130 NA 170,000 N® 800 No BSL
207-08-9 [Benzo(K)fluoranthene 360 J 360 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 360 NA 1,500 C 900 No BSL
86-74-8 |Carbazole 97 J 97 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 97 NA NA NA No NTX
218019 [ 120 J 420 J ug/kg DSY-S-TP15-0001 216 330 - 400 420 NA 15,000 C 400 Yes ASL
206-44-0 [Fluoranthene 330 J 870 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 870 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 65 J 65 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 65 NA 230,000 N 28,000 No BSL
193-39-5 |Indeno(1,2,3-cd)pyrene 140 J 150 J ug/kg DSY-S-TP15-0001 216 330 - 400 150 NA 150 C 900 No BSL
85-01-8 |Phenanthrene 130J 580 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 580 NA 170,000 N® 40,000 No BSL
108-95-2 |Phenol 1,200 J 1,200 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 1,200 NA 1,800,000 N 6,000,000 No BSL
129-00-0 |Pyrene 300 J 7407 ug/kg DSY-S-TP15-0001 216 330 - 400 740 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
72-54-8 4,4'-DDD 4.3 4.3 ug/kg DSY-S-TP15-0001 1/6 3.3-4 4.3 NA 2,000 C NA No BSL
50-29-3 |4,4'-DDT 6.2 6.2 ug/kg DSY-S-TP15-0001 1/6 3.3-4 6.2 NA 1,700 C NA No BSL
11096-82-5 [Aroclor-1260 321 32 ug/kg DSY-S-TP15-0001 1/6 33-40 32 NA 220 C NA No BSL
Metals
7429-90-5 |Aluminum 5,820 13,200 mg/kg DSY-S-TP12-0001 6/6 - 13,200 NA BKG
@b 3.9 24.4 mg/kg DSY-S-TP11-0001 6/6 - 24.4 ASL
7440-39-3 |Barium 12.1 24 mg/kg DSY-S-TP15-0001 6/6 - 24 BSL, BKG
7440-41-7 |Beryllium 0.23J 0.47 mg/kg DSY-S-TP15-0001 6/6 - 0.47 BSL, BKG
7440-43-9 |Cadmium 0.75 J 1J mg/kg DSY-S-TP15-0001 4/6 0.48 - 0.61 1 BSL
7440-70-2 |Calcium 426 J 1,130 J mg/kg DSY-S-MW07-0001 6/6 - 1,130 NUT, BKG
7440-47-3 [ehlfullily 9.6 18.2 mg/kg DSY-S-TP12-0001 6/6 - 18.2 ASL
7440-48-4 [SleleE:Ns 7.6 14.7 mg/kg DSY-S-MW07-0001 6/6 - 14.7 ASL
7440-50-8 15.1 31.8 mg/kg DSY-S-TP12-0001 6/6 - 31.8 BSL
7439-89-6 [lifely 18,000 32,500 mg/kg DSY-S-TP12-0001 6/6 - 32,500 ASL
7439-92-1 |Lead 5.8J 27.4 mg/kg DSY-S-TP15-0001 6/6 - 27.4 BSL, BKG
7439-95-4 |Magnesium 2,310 3,970 mg/kg DSY-S-TP12-0001 6/6 - 3,970 NUT
7439-96-5 QVENICETEETE 272 448 mg/kg DSY-S-MW07-0001 6/6 - 448 ASL
7439-97-6 |Mercury 0.12 0.12 mg/kg DSY-S-MW07-0001 1/6 0.05-0.13 0.12 BSL, BKG
7440-02-0 |Nickel 14.5 27.1 mg/kg DSY-S-TP12-0001 6/6 - 27.1 BSL
7440-09-7 |Potassium 241 606 mg/kg DSY-S-TP17-0001 6/6 - 606 NUT, BKG
7782-49-2 |Selenium 0.74 J 1.2 mg/kg DSY-S-TP15-0001 3/6 0.62 - 0.82 1.2 BSL
7440-23-5 |Sodium 87.9 87.9 mg/kg DSY-S-TP17-0001 1/6 22.6 - 69.7 87.9 NUT, BKG
7440-62-2 |Vanadium 8.6 21.8 J mg/kg DSY-S-TP15-0001 6/6 - 21.8 34 39N 550 No BSL, BKG
7440-66-6 |Zinc 32.7 3 71 mg/kg DSY-S-TP15-0001 6/6 - 71 2,300 N 6,000 No BSL
W5211766F CTO WE20



TABLE 5-11

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - CENTRAL SHIPYARD

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background juste . esidentia COPC| Contaminant
Chemical ) ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration® Concentration Detection | Nondetects® @ | Concentration® N . ©) L) Flag | Deletion or
etection Screening Residential Soil Criteria -
Selection
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 8.8 J 8.8 J ug/kg DSY-S-TP15-0001 1/6 49 - 50 8.8 NA 1,800 NV NA No BSL
56573-85-4 | Tributyltin 48] 48] ug/kg DSY-S-TP15-0001 1/6 49 - 50 4.8 NA 1,800 N NA No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Value is for pyrene.
9 - Value is for hexavalent chromium. For elimination as a COPC:
10 - Value is for mercuric chloride (and other mercury salts). BKG = Within Background Levels
11 - Value is for dibutylin and tributyltin. BSL = Below COPC Screening Level
NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient
chemical was retained as a COPC.
Associated Samples
DSY-S-MWO05-SS01
DSY-S-MWO05-SS01-D
DSY-S-MW07-0001
DSY-S-TP11-0001
DSY-S-TP12-0001
DSY-S-TP15-0001
DSY-S-TP17-0001
CTO WE20
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TABLE 5-12
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration'” | Concentration® units Concentration of . Nondetects® Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Semivolatile Organic Compounds
180 J 180 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 180 NA NA
95-48-7 |2-Methylphenol 83 J 83 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 83 NA 580 NA
106-44-5 |4-Methylphenol 500 J 500 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 500 NA 1,100 NA
83-32-9 |Acenaphthene 92 J 92 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 92 NA 4,100 NA
120-12-7 |Anthracene 130 J 130 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 130 NA 42,000 NA
Benzo(a)anthracene 140 J 410 J ug/kg DSY-S-TP15-0001 216 330 - 400 410 NA NA
Benzo(a)pyrene 86 J 140 J ug/kg DSY-S-TP17-0001 2/6 330 - 400 140 NA 240,000
PSRl Benzo(b)fluoranthene 230 J 410 J ug/kg DSY-S-TP15-0001 216 330 - 400 410 NA NA
191-24-2 [Benzo(g,h,i)perylene 110 J 130 J ug/kg DSY-S-TP17-0001 2/6 330 - 400 130 NA NA
Py Ee ] Benzo(k)fluoranthene 360 J 360 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 360 NA NA
86-74-8 |Carbazole 97 J 97 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 97 NA NA NA
218-01-9 [Chrysene 120 J 420 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 420 NA 1,100 NA
206-44-0 [Fluoranthene 330J 870 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 870 NA 70,000 NA
86-73-7 |Fluorene 65 J 65 J ug/kg DSY-S-TP15-0001 1/6 330 - 400 65 NA NA
140 J 150 J ug/kg DSY-S-TP15-0001 216 330 - 400 150 NA NA
85-01-8 |Phenanthrene 130 J 580 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 580 NA 9,500 NA
108-95-2 |Phenol 1,200 J 1,200 J ug/kg DSY-S-TP17-0001 1/6 330 - 400 1,200 NA 2,600 NA
129-00-0 |Pyrene 300 J 740 J ug/kg DSY-S-TP15-0001 2/6 330 - 400 740 NA 9,500 NA
Pesticides/PCBs
72-54-8 14,4'-DDD 4.3 4.3 ug/kg DSY-S-TP15-0001 1/6 3.3-4 4.3 NA
50-29-3 ]4,4-DDT 6.2 6.2 ug/kg DSY-S-TP15-0001 1/6 3.3-4 6.2 NA
323 327 ug/kg DSY-S-TP15-0001 1/6 33-40 32 NA
Metals
7429-90-5 [Aluminum 5,820 13,200 mg/kg DSY-S-TP12-0001 6/6 - 13,200 NA
7440-38-2 3.9 24.4 mg/kg DSY-S-TP11-0001 6/6 - 24.4 NA
7440-39-3 |Barium 12.1 24 mg/kg DSY-S-TP15-0001 6/6 - 24 NA
7440-41-7 0.23J 0.47 mg/kg DSY-S-TP15-0001 6/6 - 0.47 0.58 13 NA
7440-43-9 [eEtelnllin| 0.75J 1J mg/kg DSY-S-TP15-0001 4/6 0.48 - 0.61 1 0.17 0.52 NA
7440-70-2 426 ) 1,130 J mg/kg DSY-S-MW07-0001 6/6 - 1,130 NA
7440-47-3 [ttt 9.6 18.2 mg/kg DSY-S-TP12-0001 6/6 - 18.2 16 0.00059 ® NA
7440-48-4 [SeJeEl 7.6J 14.7 mg/kg DSY-S-MW07-0001 6/6 - 14.7 0.21 NA
7440-50-8 [®feJo]el:l§ 15.1 31.8 mg/kg DSY-S-TP12-0001 6/6 - 31.8 NA
7439-89-6 [ifely 18,000 32,500 mg/kg DSY-S-TP12-0001 6/6 - 32,500 NA
7439-92-1 [Lead 5.8 J 27.4 mg/kg DSY-S-TP15-0001 6/6 - 27.4 NA
7439-95-4 |Magnesium 2,310 3,970 mg/kg DSY-S-TP12-0001 6/6 - 3,970 NA
7439-96-5 VEU[EWEN: 272 448 mg/kg DSY-S-MW07-0001 6/6 - 448 NA
7439-97-6 [Mercury 0.12 0.12 mg/kg DSY-S-MW07-0001 1/6 0.05-0.13 0.12 NA
7440-02-0 e 14.5 27.1 mg/kg DSY-S-TP12-0001 6/6 - 27.1 NA
7440-09-7 |Potassium 241 606 mg/kg DSY-S-TP17-0001 6/6 - 606 NA
7782-49-2 BSEIE 0.74 1.2 mg/kg DSY-S-TP15-0001 3/6 0.62 - 0.82 1.2 NA
7440-23-5 [Sodium 87.9 87.9 mg/kg DSY-S-TP17-0001 1/6 22.6 - 69.7 87.9 NA No
7440-62-2 |Vanadium 8.6 21.8J mg/kg DSY-S-TP15-0001 6/6 - 21.8 NA No
7440-66-6 |Zinc 32.7J 71 mg/kg DSY-S-TP15-0001 6/6 - 71 NA No
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TABLE 5-12

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - CENTRAL SHIPYARD

CAS
Number

Chemical

Minimum
Concentration®

)

Maximum
Concentration®

)

Units

Sample of Maximum
Concentration

Frequency
of
Detection

Range of
Nondetects®

Concentration
Used for

Screening(s)

Background
Concentration®

)

USEPA RSL
Migration from Soil

to Groundwater®

RIDEM GA
Leachability

Criteria®

Exceeds
Screening
Criteria?

Miscellaneous Parameters

1461-25-2

Tetrabutyltin

8.8J

8.8J

ug/kg

DSY-S-TP15-0001

1/6

49 - 50

8.8

NA

NA

NA

No

56573-85-4 | Tributyltin

4.8 J

4.8 J

ug/kg

DSY-S-TP15-0001

1/6

49 - 50

4.8

NA

NA

NA

No

TCLP Metals

7440-38-2 |Arsenic

4.6 J

5.7J

ug/L

DSY-S-MWO07-0001

1/6

4-53

5.7

NA

NA

NA

No

7440-39-3 |Barium

186

306

ug/L

DSY-S-TP12-0001

2/6

87.1-724

306

NA

NA

23,000

No

7439-92-1 [Lead

12.8

21.1

ug/L

DSY-S-TP15-0001

3/6

1-1.8

21.1

NA

NA

40

No

7782-49-2 |Selenium

7.7

ug/L

DSY-S-TP12-0001

2/6

4-4

7.7

NA

NA

600

No

Footnotes:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

7 - Value is for pyrene.

8 - Value is for hexavalent chromium.
9 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-S-MWO05-SS01
DSY-S-MWO05-SS01-D
DSY-S-MWO07-0001
DSY-S-TP11-0001
DSY-S-TP12-0001
DSY-S-TP15-0001
DSY-S-TP17-0001

W5211766F

Definitions:
C = Carcinogen

J = Estimated value
N = Noncarcinogen

NA = Not Applicable/Not Available
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TABLE 5-13

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
L . , Frequency Concentration Adjusted RIDEM Residential Ratlonal_e for
CAS Chemical Mmmur_n Mammum Units Sample of Ma>§|mum of Range of Used for Backgrou_nd USEPA RSL Direct Exposure COPC Contamnant
Number Concentration® | Concentration® Concentration Detect, Nondetects® 3 | Concentration® o . ©) ) Flag Deletion or
etection Screening Residential Soil Criteria @)
Selection
Volatile Organic Compounds
67-64-1 |Acetone 7B 110 B ug/kg N1-250 17/35 11-110 110 NA 6,100,000 N 7,800,000 No BSL
75-15-0 |Carbon Disulfide 4] 4] ug/kg DSY-S-MWO07-2224 1/18 11-13 4 NA 82,000 N NA No BSL
75-09-2 |Methylene Chloride 1JB 1JB ug/kg N1-A, N1-E, S42 SWN 3/21 11-34 1 NA 11,000 C 45,000 No BSL
108-88-3 |Toluene 0.9J 10J ug/kg S42 SWW 3/20 11-13 10 NA 500,000 N 190,000 No BSL
1330-20-7 |Total Xylenes 1] 1] ug/kg S42 SWN 1/19 11-13 1 NA 63,000 N 110,000 No BSL
Semivolatile Organic Compounds
91-57-6 |2-Methylnaphthalene 50 J 280 J ug/kg DSY-S-MW07-0810 3/18 340 - 4000 280 NA 23,000 N 123,000 No BSL
83-32-9 |Acenaphthene 41 ) 270 J ug/kg N1-B 3/21 340 - 4000 270 NA 340,000 N 43,000 No BSL
208-96-8 [Acenaphthylene 43 ] 43 ] ug/kg S42 SWN 1/19 340 - 4000 43 NA 340,000 N® 23,000 No BSL
120-12-7 |[Anthracene 48 J 490 ug/kg N1-B 5/23 340 - 4000 490 NA 1,700,000 N 35,000 BSL
SRl Benzo(a)anthracene 47 J 1,300 ug/kg N1-B 10/25 340 - 4000 1,300 NA ASL
50-32-8 EERFIESIGHE 42 ) 690 ug/kg N1-B 11/25 340 - 4000 690 NA ASL
PSR Sll Benzo(b)fluoranthene 63 J 910 ug/kg N1-B 11/25 340 - 4000 910 NA ASL
191-24-2 |Benzo(g,h,i)perylene 56 J 250 J ug/kg S42 SWN 4/21 340 - 4000 250 NA 170,000 N© 800 No BSL
207-08-9 [Benzo(k)fluoranthene 42 ] 350 ug/kg N1-B 7/24 340 - 4000 350 NA 1,500 C 900 No BSL
117-81-7 |Bis(2-ethylhexyl)phthalate 39J 160 J ug/kg DPSOIL02 5/23 340 - 4000 160 NA 35,000 C 46,000 No BSL
85-68-7 |Butyl Benzyl Phthalate 48 J 48 J ug/kg DSY-SB-09-1416 1/18 340 - 4000 48 NA 260,000 C NA No BSL
218-01-9 [N 51J 1,300 ug/kg N1-B 12/25 340 - 4000 1,300 NA 15,000 C 400 Yes ASL
CXIY(OXI Dibenzo(a,h)anthracene 46 J 46 J ug/kg N1-250 1/19 340 - 4000 46 NA 15C 400 Yes ASL
206-44-0 [Fluoranthene 41 ) 4,400 ug/kg N1-B 17/30 340 - 4000 4,400 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 44 ) 730 ug/kg N1-B 3/21 340 - 4000 730 NA 230,000 N 28,000 No BSL
62 J 240 J ug/kg S42 SWN 4122 340 - 4000 240 NA 150 C 900 Yes ASL
91-20-3 |Naphthalene 1] 77 J ug/kg DPSOIL02 3/20 340 - 4000 77 NA 3,600 C 54,000 No BSL
85-01-8 |Phenanthrene 37 J 5,200 ug/kg N1-B 14/26 340 - 4000 5,200 NA 170,000 N© 40,000 No BSL
129-00-0 |Pyrene 34 ] 3,000 ug/kg N1-B 17/30 340 - 4000 3,000 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
72-54-8 |4,4'-DDD 7.4 J 220 J ug/kg DSY-S-MW07-1618-D 3/18 3.4-53 220 NA 2,000 C NA No BSL
72-55-9 |4,4'-DDE 11 11 ug/kg DSY-S-MW07-1618-D 1/18 3.4-53 11 NA 1,400 C NA No BSL
50-29-3 |4,4-DDT 100 J 100 J ug/kg DSY-S-MW07-1618-D 1/18 3.4-53 100 NA 1,700 C NA No BSL
11096-82-5 |Aroclor-1260 13 J 13 J ug/kg DSY-S-TP25-1011 1/18 34 - 53 13 NA 220 C NA No BSL
1336-36-3 |Total Aroclors 58 P 100 ug/kg S42 SWN 2/2 - 100 NA 220 C 10,000 No BSL
72-20-8 |Endrin 5.5 5.5 ug/kg DSY-S-TP11-1213 1/18 3.4-53 5.5 NA 1,800 N NA No BSL
Metals
7429-90-5 AN 4,820 14,300 mg/kg DSY-S-TP12-1213 27127 - 14,300 ASL
7440-38-2 AN 3.9 37.3 mg/kg DSY-S-TP12-1213 43/44 41-4.1 37.3 ASL
7440-39-3 |Barium 6.3 37 mg/kg S42 SWN 42/44 2.6-4.1 37 BSL
7440-41-7 |Beryllium 0.22 ] 0.54 mg/kg DSY-S-TP13-1011 23/27 0.18 - 0.23 0.54 BSL, BKG
7440-43-9 |Cadmium 0.7 J 2.8 mg/kg N1-0 24/44 0.51-1.3 2.8 BSL
7440-70-2 |Calcium 363 J 3,630 J mg/kg DSY-SB-09-1416 27127 - 3,630 NUT
7440-47-3 [ealgelnliiN 6.3 J 22 mg/kg N1-0 44/44 - 22 ASL
7440-48-4 [OLLEll 3.9J 20.2 ) mg/kg DSY-S-TP11-1213 27127 - 20.2 ASL
7440-50-8 5.1J 27.9 mg/kg DSY-S-TP25-0507 27127 - 27.9 BSL
7439-89-6 [ifely 14,300 40,100 mg/kg DSY-S-TP11-1213 27127 - 40,100 ASL
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TABLE 5-13

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - CENTRAL SHIPYARD

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
- . . Frequency Concentration Adjusted RIDEM Residential Ratlonal_e for
CAS Chemical Mmmur_n Mammum Units Sample of Ma>§|mum of Range of Used for Backgrou_nd USEPA RSL Direct Exposure COPC Contamnant
Number Concentration® | Concentration® Concentration Detect, Nondetects® 3 | Concentration® o . ©) ) Flag Deletion or
etection Screening Residential Soil Criteria NG
Selection
7439-92-1 |Lead 217 45 mg/kg N1-E 44/44 - 45 400 150 No BSL
7439-95-4 |Magnesium 1,900 4,530 mg/kg DSY-S-TP12-1213 27/27 - 4,530 NA NA No NUT
Metals (continued)
7439-96-5 |Manganese 86.2 J 612 J mg/kg DSY-S-TP11-1213 27/27 - 612 180 N 390 No BKG
7439-97-6 |Mercury 0.07 0.15 mg/kg DSY-S-MWO07-1618-D 2127 0.04 - 0.13 0.15 2.3 NV 23 No BSL
7440-02-0 |[Nickel 10.4 J 33.1 mg/kg DSY-S-TP11-1213 27/27 - 33.1 150 N 1,000 No BSL
7440-09-7 [Potassium 190 658 mg/kg DSY-SB-14-0103-D 27/27 179 - 179 658 NA NA No NUT, BKG
7782-49-2 |Selenium 0.83 J 1.4 mg/kg DSY-S-TP13-0506 4/25 0.68-1.1 14 39 N 390 No BSL
7440-22-4 |Silver 1.6J 5 mg/kg N1-0 10/36 1-1.6 5 39 N 200 No BSL
7440-23-5 [Sodium 82.8 228 mg/kg DSY-S-MWO07-3436 3/27 21.4 - 143 228 NA NA No NUT
7440-62-2 |Vanadium 8.9 22.8J mg/kg DSY-SB-10-1416 27/27 - 22.8 39 N 550 No BSL, BKG
7440-66-6 |Zinc 28 J 82.5 mg/kg DSY-SB-03-0911 27/27 - 82.5 2,300 N 6,000 No BSL
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 46 277 ug/kg DSY-S-TP13-0506 1/18 49 - 50 27 NA 1,800 N*? NA No BSL
56573-85-4 |Tributyltin 497 497 ug/kg DSY-S-MW05-1012 1/18 49 - 50 4.9 NA 1,800 N NA No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Value is for acenaphthene.
9 - Value is for pyrene. For elimination as a COPC:
10 - Value is for hexavalent chromium. BKG = Within Background Levels
11 - Value is for mercuric chloride (and other mercury salts). BSL = Below COPC Screening Level
12 - Value is for dibutylin and tributyltin. NTX = No toxicity criteria
NUT = Essential nutrient
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.
Associated Samples
DSY-S-MW04-3234 DSY-S-MWO07-3436 N1-C DSY-SB-01-0911 DSY-S-TP12-0507 DSY-S-TP25-0507
DSY-S-MW05-1012 N1-0 N1-D DSY-SB-03-0911 DSY-S-TP12-1213 DSY-S-TP25-1011
DSY-S-MW05-2224 N1-100 N1-E DSY-SB-09-1416 DSY-S-TP13-0506 DPSOIL02
DSY-S-MW05-3234 N1-150 S1 DSY-SB-10-1416 DSY-S-TP13-0506-D
DSY-S-MW05-4446 N1-200 S42 BOT DSY-SB-14-0103 DSY-S-TP13-1011
DSY-S-MW07-0810 N1-250 S42 SWE DSY-SB-14-0103-D DSY-S-TP15-0506
DSY-S-MW07-1618 N1-50 S42 SWN DSY-SB-15-0103 DSY-S-TP15-1112
DSY-S-MWO07-1618-D N1-A S42 SWS DSY-S-TP11-0507 DSY-S-TP17-0507
DSY-S-MWO07-2224 N1-B S42 SWW DSY-S-TP11-1213 DSY-S-TP17-1112
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TABLE 5-14
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Volatile Organic Compounds
67-64-1 |Acetone 7B 110 B ug/kg N1-250 17/35 11-110 110 NA 2,400 NA No
75-15-0 |Carbon Disulfide 4] 4] ug/kg DSY-S-MWO07-2224 1/18 11-13 4 NA 210 NA No
75-09-2 |Methylene Chloride 1JB 1JB ug/kg N1-A, N1-E, S42 SWN 3/21 11-34 1 NA 2.5 NA No
108-88-3 [Toluene 0.9J 10 J ug/kg S42 SWW 3/20 11-13 10 NA 590 32,000 No
1330-20-7 |Total Xylenes 1J 1J ug/kg S42 SWN 1/19 11-13 1 NA 190 540,000 No
Semivolatile Organic Compounds
50 J 280 J ug/kg DSY-S-MWO07-0810 3/18 340 - 4000 280 NA NA
83-32-9 |Acenaphthene 41 ] 270 J ug/kg N1-B 3/21 340 - 4000 270 NA 4,100 NA
208-96-8 [Acenaphthylene 43 ] 43 ] ug/kg S42 SWN 1/19 340 - 4000 43 NA 4,100 ® NA
120-12-7 |[Anthracene 48 J 490 ug/kg N1-B 5/23 340 - 4000 490 NA 42,000 NA
Benzo(a)anthracene 47 ] 1,300 ug/kg N1-B 10/25 340 - 4000 1,300 NA NA
Benzo(a)pyrene 42 ] 690 ug/kg N1-B 11/25 340 - 4000 690 NA 240,000
PSRl Benzo(b)fluoranthene 63 J 910 ug/kg N1-B 11/25 340 - 4000 910 NA NA
191-24-2 |Benzo(g,h,i)perylene 56 J 250 J ug/kg S42 SWN 4/21 340 - 4000 250 NA 9,500 @ NA
207-08-9 |Benzo(k)fluoranthene 42 ] 350 ug/kg N1-B 7124 340 - 4000 350 NA 350 NA
117-81-7 NI G B 39 160 J ug/kg DPSOIL02 5/23 340 - 4000 160 NA 17 120,000
85-68-7 48 ) 48 ) ug/kg DSY-SB-09-1416 1/18 340 - 4000 48 NA NA
218-01-9 KSigYARLIlC) 51J 1,300 ug/kg N1-B 12/25 340 - 4000 1,300 NA 1,100 NA
Dibenzo(a,h)anthracene 46 J 46 J ug/kg N1-250 1/19 340 - 4000 46 NA NA
206-44-0 [Fluoranthene 41 ] 4,400 ug/kg N1-B 17/30 340 - 4000 4,400 NA NA
86-73-7 |Fluorene 44 ] 730 ug/kg N1-B 3/21 340 - 4000 730 NA NA
ICRERICECRl Indeno(1,2,3-cd)pyrene 62 J 240 J ug/kg S42 SWN 4/22 340 - 4000 240 NA NA
91-20-3 LNETJiGFEIEGTE 1] 77 J ug/kg DPSOIL02 3/20 340 - 4000 77 NA 800
85-01-8 |Phenanthrene 37 J 5,200 ug/kg N1-B 14/26 340 - 4000 5,200 NA NA
129-00-0 |Pyrene 34 3,000 ug/kg N1-B 17/30 340 - 4000 3,000 NA NA
Pesticides/PCBs
4,4'-DDD 74 220 J ug/kg DSY-S-MW07-1618-D 3/18 34-53 220 NA NA
11 11 ug/kg DSY-S-MW07-1618-D 1/18 3.4-5.3 11 NA NA
4,4'-DDT 100 J 100 J ug/kg DSY-S-MW07-1618-D 1/18 34-53 100 NA NA
11096-82-5 13 J 13 J ug/kg DSY-S-TP25-1011 1/18 34 -53 13 NA NA
1336-36-3 I IGCIWALJd[e]§ 58 P 100 ug/kg S42 SWN 2/2 - 100 NA 10,000
72-20-8 5.5 5.5 ug/kg DSY-S-TP11-1213 1/18 3.4-53 5.5 NA NA
Metals
7429-90-5 |Aluminum 4820 14,300 mg/kg DSY-S-TP12-1213 27127 - 14,300 NA
7440-38-2 3.9 37.3 mg/kg DSY-S-TP12-1213 43/44 4.1-4.1 37.3 NA
7440-39-3 |Barium 6.3 37 mg/kg S42 SWN 42/44 26-4.1 37 NA
7440-41-7 0.22 J 0.54 mg/kg DSY-S-TP13-1011 23127 0.18 - 0.23 0.54 NA
7440-43-9 [elelngll¥ln 0.7 J 2.8 mg/kg N1-0 24/44 0.51-1.3 2.8 NA
7440-70-2 363 J 3,630 J mg/kg DSY-SB-09-1416 27127 - 3,630 NA
7440-47-3 [SItInitht 6.3J 22 mg/kg N1-0 44/44 - 22 0.00059 *© NA
7440-48-4 [oIeLsElls 3.9 20.2 J mg/kg DSY-S-TP11-1213 27127 - 20.2 0.21 NA
7440-50-8 [OIeJoJsl=\s 5.1J 27.9 mag/kg DSY-S-TP25-0507 27127 - 27.9 22 NA
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COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

TABLE 5-14

PAGE 2 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Metals (continued)
7439-89-6 14300 40,100 mg/kg DSY-S-TP11-1213 27/27 - 40,100 NA
7439-92-1 2.1 45 mg/kg N1-E 44/44 - 45 NA
7439-95-4 |Magnesium 1900 4,530 mg/kg DSY-S-TP12-1213 27127 - 4,530 NA
7439-96-5 |Manganese 86.2 J 612 J mg/kg DSY-S-TP11-1213 27127 - 612 NA
7439-97-6 W 0.07 0.15 mg/kg DSY-S-MWO07-1618-D 2/27 0.04 - 0.13 0.15 NA
7440-02-0 e 10.4 J 33.1 mg/kg DSY-S-TP11-1213 27/27 - 33.1 NA
7440-09-7 [Potassium 190 658 mg/kg DSY-SB-14-0103-D 27/27 179 - 179 658 NA
7782-49-2 BSEIE 0.83J 1.4 mg/kg DSY-S-TP13-0506 4/25 0.68-1.1 1.4 NA
7440-22-4 : 1.6 5 mg/kg N1-0 10/36 1-1.6 5 NA
7440-23-5 [Sodium 82.8 228 mg/kg DSY-S-MWO07-3436 3/27 21.4-143 228 NA
7440-62-2 [Vanadium 8.9J 22.8J mg/kg DSY-SB-10-1416 27/27 - 22.8 NA
7440-66-6 [Zinc 28 J 82.5 mg/kg DSY-SB-03-0911 27/27 - 82.5 NA
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 46J 27 J ug/kg DSY-S-TP13-0506 1/18 49 - 50 27 NA NA NA No
56573-85-4 [Tributyltin 4917 4917 ug/kg DSY-S-MW05-1012 1/18 49 - 50 4.9 NA NA NA No
TCLP Metals
7440-38-2 [Arsenic 427 67.2 ug/L DSY-S-TP11-1213 9/18 4-24.3 67.2 NA NA NA No
7440-39-3 [Barium 283 415 ug/L DSY-S-MW04-3234 3/18 75 - 806 415 NA NA 23,000 No
7440-47-3 [Chromium 7.3 295 ug/L DSY-SB-10-1416 6/18 6-18.2 29.5 NA NA 1,100 No
@_ 5 56.2 ug/L DSY-S-TP11-1213 5/18 1-38.1 56.2 NA NA
7782-49-2 [Selenium 18 18 ug/L DSY-S-TP11-1213 1/18 4-6.9 18 NA NA 600 No
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. J = Estimated value
2 - Values presented are sample-specific quantitation limits. NA = Not Applicable/Not Available
3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
8 - Value is for acenaphthene.
9 - Value is for pyrene.
10 - Value is for hexavalent chromium.
11 - Value is MCL based soil screening level.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.
CTO WE20
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TABLE 5-14
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 3 OF 3
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® Units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Associated Samples
DSY-S-MW04-3234 N1-A DSY-SB-14-0103-D
DSY-S-MW05-1012 N1-B DSY-SB-15-0103
DSY-S-MW05-2224 N1-C DSY-S-TP11-0507
DSY-S-MW05-3234 N1-D DSY-S-TP11-1213
DSY-S-MW05-4446 N1-E DSY-S-TP12-0507
DSY-S-MWO07-0810 S1 DSY-S-TP12-1213
DSY-S-MW07-1618 S42 BOT DSY-S-TP13-0506
DSY-S-MWO07-1618-D S42 SWE DSY-S-TP13-0506-D
DSY-S-MWO07-2224 S42 SWN DSY-S-TP13-1011
DSY-S-MWO07-3436 S42 SWS DSY-S-TP15-0506
N1-0 S42 SWW DSY-S-TP15-1112
N1-100 DSY-SB-01-0911 DSY-S-TP17-0507
N1-150 DSY-SB-03-0911 DSY-S-TP17-1112
N1-200 DSY-SB-09-1416 DSY-S-TP25-0507
N1-250 DSY-SB-10-1416 DSY-S-TP25-1011
N1-50 DSY-SB-14-0103 DPSOIL02
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TABLE 5-15
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
Frequenc Concentration Above Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum . Sample of Maximum réqUeNCY | Range of J Potential ' COPC| Contaminant
Number Chemical C tration® | C tration® Units Concentration of Nondetects® Used for Background RSL ARAR/TBC ARAR/TBC Fla Deletion or
oncentration oncentration Detection | ONAeteCts Screening® | Concentration?® Tapwater® Source 9 "
Selection
Volatile Organic Compounds
67-64-1 |Acetone 3.28J 3.28J ug/L DSY-GW-MW219-031611-D 1/4 5-10 3.28 NA 1,200 N NA NA No BSL
NA NA
Metals (Total
7429-90-5 PANISTaqlial¥]pg! 52.9 1,240 ug/L DSY-A-MWO07-01 3/4 16 - 16 1,240 NA 1,600 N 50 - 200 EPA-SDWR Yes ASL
L NA [ NA [ |
7440-38-2 IAVELEIIe 27.8 78.1J ug/L DSY-GW-MW219-031611-D 3/4 4-4 78.1 NA 10 EPA-MCL Yes ASL
10 RIDEM
7440-39-3 |Barium 34 86.6 ug/L DSY-GW-MW218-030111 4/4 - 86.6 NA EPA-MCL BSL
2,000 RIDEM
7440-43-9 141 1.53 ug/L DSY-GW-MW219-031611 1/4 05-3 1.53 NA 5 EPA-MCL ASL
5 RIDEM
7440-70-2 |Calcium 14,100 126,000 ug/L DSY-A-MWO05-01 4/4 - 126,000 NA NA NA NA NUT
NA NA
7440-47-3 KeialgeInilvin! 12.8 J 12.8 J ug/L DSY-A-MWO07-01 1/4 1-6 12.8 NA 0.031 C 100 EPA-MCL ASL
] RIDEM
7440-48-4 [SLeJeEll 13.7 24.8 ug/L DSY-GW-MW218-030111 2/4 3.9-45 24.8 NA 0.47 N ASL
| __NA NA
7439-89-6 1,260 65,800 J ug/L DSY-GW-MW219-031611-D 4/4 - 65,800 NA 1,100 N EPA-SDWR Yes ASL
NA NA
7439-92-1 |Lead 1.07 J 18J ug/L DSY-A-MWO07-01 2/4 1-3.75 1.8 NA NA 15 EPA-MCL No BSL
15 RIDEM
7439-95-4 |Magnesium 5,430 40,000 ug/L DSY-A-MWO05-01 4/4 - 40,000 NA NA NA NA No NUT
NA NA
7439-96-5 anganese 753 9,100 ug/L DSY-GW-MW218-030111 4/4 - 9,100 NA 32 N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 |Nickel 4.64 4.64 ug/L DSY-GW-MW218-030111 1/4 15-113 4.64 NA 30 N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 2,490 11,000 ug/L DSY-GW-MW218-030111 4/4 - 11,000 NA NA NA NA No NUT
NA NA
7782-49-2 |Selenium 1.24 ] 15537 ug/L DSY-GW-MW219-031611 1/4 4-6.25 1.55 NA 7.8 N 50 EPA-MCL No BSL
50 RIDEM
7440-23-5 |Sodium 34,400 379,000 ug/L DSY-A-MWO05-01 4/4 - 379,000 NA NA NA NA No NUT
NA NA
7440-66-6 |Zinc 1527 3.59J ug/L DSY-GW-MW218-030111 2/4 3.9-264 3.59 NA 470 N 5,000 EPA-SDWR No BSL
NA NA
Metals (Dissolved)
7429-90-5 [Aluminum 29.7 J 3817 ug/L DSY-GW-MW219-031611-D 2/2 - 38 NA 1,600 N 50 - 200 EPA-SDWR | No BSL
NA NA
7440-38-2 29.1 78.9J ug/L DSY-GW-MW219-031611-D 2/2 - 78.9 NA 0.045 C 10 EPA-MCL Yes ASL
10 RIDEM
7440-39-3 |Barium 33.7 84.4 ug/L DSY-GW-MW218-030111 2/2 - 84.4 NA 290 N 2,000 EPA-MCL No BSL
2,000 RIDEM
7440-43-9 1.52 1.62 ug/L DSY-GW-MW219-031611 1/2 0.5-0.5 1.62 NA 0.69 N 5 EPA-MCL Yes ASL
5 RIDEM
7440-70-2 [Calcium 39,000 J 76,600 ug/L DSY-GW-MW218-030111 2/2 - 76,600 NA NA NA NA No NUT
NA NA
W5211766F CTO WE20




TABLE 5-15
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
Frequenc Concentration Above Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum . Sample of Maximum réqUeNCY | Range of J Potential ' COPC| Contaminant
Number Chemical C tration® | C tration® Units Concentration of Nondetects® Used for Background RSL ARAR/TBC ARARITBC Fla Deletion or
oncentration oncentration Detection | ONAeteCts Screening® | Concentration?® Tapwater® Source 9 "
Selection
Dissolved Metals (Continued)
7440-48-4 13.6 24.2 ug/L DSY-GW-MW218-030111 2/2 - 24.2 NA ASL
7439-89-6 9,900 63,900 J ug/L DSY-GW-MW219-031611 2/2 - 63,900 NA EPA-SDWR Yes ASL
NA NA
7439-92-1 |Lead 0.488 J 0.667 J ug/L DSY-GW-MW219-031611 1/2 3.75-3.75 0.667 NA NA 15 EPA-MCL No BSL
15 RIDEM
7439-95-4 (Magnesium 8,090 J 16,200 ug/L DSY-GW-MW218-030111 2/2 - 16,200 NA NA NA NA No NUT
NA NA
7439-96-5 IEULEREE 4,610 8,680 ug/L DSY-GW-MW218-030111 2/2 - 8,680 NA 32N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 [Nickel 473 473 ug/L DSY-GW-MW218-030111 1/2 1.75-1.75 473 NA 30 N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 6,240 10,800 ug/L DSY-GW-MW218-030111 2/2 - 10,800 NA NA NA NA No NUT
NA NA
7782-49-2 [Selenium 1.34J 1.44 ] ug/L DSY-GW-MW219-031611-D 1/2 6.25 - 6.25 1.44 NA 7.8 N 50 EPA-MCL No BSL
50 RIDEM
7440-23-5 (Sodium 35,800 61,900 ug/L DSY-GW-MW218-030111 2/2 - 61,900 NA NA NA NA No NUT
NA NA
7440-66-6 |Zinc 351 351 ug/L DSY-GW-MW218-030111 1/2 25-25 3.5 NA 470 N 5,000 EPA-SDWR No BSL
NA NA
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - No background data is available for groundwater.
5 - USEPA Regional Screening Level (RSL). The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10

to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag), May 2012.

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples
DSY-A-MW05-01
DSY-A-MW07-01

DSY-GW-MW218-030111
DSY-GW-MW219-031611
DSY-GW-MW219-031611-D
DSY-GW-MW219-031611-AVG

W5211766F

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

CAS = Chemical Abstracts Service

COPC = Chemical Of Potential Concern

EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2012)
EPA-SDWR = US Environmental Protection Agency Secondary Drinking Water Regulation (USEPA, 2012)

J = Estimated value
N = Noncarcinogen

NA = Not Applicable/Not Available
RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (November, 2011).

Rationale Codes:

For selection as a COPC:
ASL = Above Screening Level/ARAR/TBC

For elimination as a COPC:

BSL = Below COPC Screening Level

NTX = No toxicity criteria
NUT = Essential nutrient
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TABLE 5-16
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
Frequenc Concentration Above Potential Rationale for
CAS . Minimum Maximum ) Sample of Maximum qu y Range of Screening Toxicity | Potential : COPC/| Contaminant
Chemical a a Units ) of ) Used for Background 5 ARAR/TBC .
Number Concentration® | Concentration® Concentration D . Nondetects® @3 . @ value® ARAR/TBC Flag Deletion or
etection Screening Concentration? Source . (6
Selection
Volatile Organic Compounds
67-64-1 |Acetone | 3.28J | 328J | ug/l | DSY-GW-MW219-031611-D | 14 | 5-10 | 3.28 | NA | 2,300,000 N | NA | NA | No | BSL
Metals
7429-90-5 [Aluminum 52.9 1,240 ug/L DSY-A-MWO07-01 3/4 16-16 1,240 NA NA NA NA No NTX
7440-38-2 |Arsenic 27.8 78.1J ug/L DSY-GW-MW?219-031611-D 3/4 4-4 78.1 NA NA NA NA No NTX
7440-39-3 [Barium 34 86.6 ug/L DSY-GW-MW218-030111 4/4 - 86.6 NA NA NA NA No NTX
7440-43-9 [Cadmium 1.41 1.53 ug/L DSY-GW-MW?219-031611 1/4 05-3 1.53 NA NA NA NA No NTX
7440-70-2 [Calcium 14,100 126,000 ug/L DSY-A-MWO05-01 4/4 - 126,000 NA NA NA NA No NUT
7440-47-3 [Chromium 12.8 J 12.8 J ug/L DSY-A-MWO07-01 1/4 1-6 12.8 NA NA NA NA No NTX
7440-48-4 [Cobalt 13.7 24.8 ug/L DSY-GW-MW218-030111 2/4 3.9-45 24.8 NA NA NA NA No NTX
7439-89-6 |lron 1,260 65,800 J ug/L DSY-GW-MW?219-031611-D 4/4 - 65,800 NA NA NA NA No NTX
7439-92-1 [Lead 1.07 J 1.81J ug/L DSY-A-MW07-01 2/4 1-3.75 1.8 NA NA NA NA No NTX
7439-95-4 [Magnesium 5,430 40,000 ug/L DSY-A-MWO05-01 4/4 - 40,000 NA NA NA NA No NUT
7439-96-5 |Manganese 753 9,100 ug/L DSY-GW-MW218-030111 4/4 - 9,100 NA NA NA NA No NTX
7440-02-0 [Nickel 4.64 4.64 ug/L DSY-GW-MW?218-030111 1/4 1.5-11.3 4.64 NA NA NA NA No NTX
7440-09-7 |Potassium 2,490 11,000 ug/L DSY-GW-MW218-030111 44 - 11,000 NA NA NA NA No NUT
7782-49-2 [Selenium 1.24 ) 1.55J ug/L DSY-GW-MW?219-031611 1/4 4-6.25 1.55 NA NA NA NA No NTX
7440-23-5 [Sodium 34,400 379,000 ug/L DSY-A-MWO05-01 4/4 - 379,000 NA NA NA NA No NUT
7440-66-6 [Zinc 1.52J 3.59 J ug/L DSY-GW-MW?218-030111 2/4 3.9-26.4 3.59 NA NA NA NA No NTX
Dissolved Metals
7429-90-5 [Aluminum 29.7 J 38J ug/L DSY-GW-MW?219-031611-D 2/2 - 38 NA NA NA NA No NTX
7440-38-2 |Arsenic 29.1 78.9 J ug/L DSY-GW-MW219-031611-D 2/2 - 78.9 NA NA NA NA No NTX
7440-39-3 [Barium 33.7 84.4 ug/L DSY-GW-MW?218-030111 2/2 - 84.4 NA NA NA NA No NTX
7440-43-9 |Cadmium 1.52 1.62 ug/L DSY-GW-MW219-031611 1/2 0.5-0.5 1.62 NA NA NA NA No NTX
7440-70-2 [Calcium 39,000 J 76,600 ug/L DSY-GW-MW?218-030111 2/2 - 76,600 NA NA NA NA No NUT
7440-48-4 [Cobalt 13.6 24.2 ug/L DSY-GW-MW218-030111 2/2 - 24.2 NA NA NA NA No NTX
7439-89-6 |lron 9,900 63,900 J ug/L DSY-GW-MW?219-031611 2/2 - 63,900 NA NA NA NA No NTX
7439-92-1 [Lead 0.488 J 0.667 J ug/L DSY-GW-MW219-031611 1/2 3.75-3.75 0.667 NA NA NA NA No NTX
7439-95-4 [Magnesium 8,090 J 16,200 ug/L DSY-GW-MW?218-030111 2/2 - 16,200 NA NA NA NA No NUT
7439-96-5 |Manganese 4,610 8,680 ug/L DSY-GW-MW218-030111 2/2 - 8,680 NA NA NA NA No NTX
7440-02-0 [Nickel 473 473 ug/L DSY-GW-MW?218-030111 1/2 1.75-1.75 4,73 NA NA NA NA No NTX
7440-09-7 |Potassium 6,240 10,800 ug/L DSY-GW-MW218-030111 2/2 - 10,800 NA NA NA NA No NUT
7782-49-2 [Selenium 1.34 J 1.44 ) ug/L DSY-GW-MW?219-031611-D 1/2 6.25 - 6.25 1.44 NA NA NA NA No NTX
7440-23-5 [Sodium 35,800 61,900 ug/L DSY-GW-MW218-030111 2/2 - 61,900 NA NA NA NA No NUT
7440-66-6 [Zinc 3.51J 3.51J ug/L DSY-GW-MW?218-030111 1/2 25-25 3.5 NA NA NA NA No NTX
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TABLE 5-16

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
F Concentration Above Potential Rationale for
CAS . Minimum Maximum ) Sample of Maximum requency Range of Screening Toxicity | Potential otentia COPC/| Contaminant

Chemical o . @| Units . of @ Used for Background ) ARAR/TBC .
Number Concentration Concentration Concentration . Nondetects . @) . ) Value ARAR/TBC Flag Deletion or
Detection Screening Concentration? Source 0
Selection
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.

2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - No background data is available for groundwater.
5 - USEPA Vapor Intrusion Screening Level (VISL) Calculator, Version 2.0. May 2012 RSLs.

Values correspond to a target cancer risk level of 1E-6 or HI = 0.1 and an attenuation factor of 0.001.

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

Associated Samples
DSY-A-MW05-01
DSY-A-MW07-01

W5211766F

DSY-GW-MW218-030111

DSY-GW-MW219-031611

DSY-GW-MW219-031611-D

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical Of Potential Concern
J = Estimated value

NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level.

For elimination as a COPC:
BSL = Below COPC Screening Level
NTX = No toxicity criteria
NUT = Essential nutrient

NVT = Not sufficiently volatile and/or toxic to pose inhalation risk.

CTO WE20



OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL -

TABLE 5-17

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

FORMER BUILDING 234

PAGE 1 OF 2
Concentrati Adjusted RIDEM Residential Rationale for
CAS . Minimum Maximum : Sample of Maximum Frequency Range of oncentration Background juste . esiaentiall ~opc|  contaminant
Chemical ] ) Units ) of Used for ) USEPA RSL Direct Exposure .
Number Concentration” | Concentration® Concentration Detect, Nondetects® 3 | Concentration® o . 5) ) Flag Deletion or
etection Screening Residential Soil Criteria S L@
election
Volatile Organic Compounds
108-88-3 |[Toluene 1J 2J ug/kg DSY-S-TP08-0001 217 10-11 2 NA 500,000 N 190,000 No BSL
1330-20-7 |Total Xylenes 3J 3J ug/kg DSY-S-MWO08-SS01 1/7 10-11 3 NA 63,000 N 110,000 No BSL
Semivolatile Organic Compounds
83-32-9 |Acenaphthene 46 J 52 ] ug/kg DSY-S-MWO08-SS01 217 340 - 1700 52 NA 340,000 N 43,000 No BSL
120-12-7 |[Anthracene 51J 110 J ug/kg DSY-S-MWO08-SS01 3/7 340 - 1700 110 NA 1,700,000 N 35,000 No BSL
CIEEERC Benzo(a)anthracene 60 J 470 J ug/kg DSY-S-MW09-0001 6/8 340 - 710 470 NA 900 ASL
50-32-8 REIHJEN YAGCHTE 50 J 410 J ug/kg DSY-S-MW09-0001 6/8 340 - 710 410 NA ASL
PR ISEYAl Benzo(b)fluoranthene 36 J 660 J ug/kg DSY-S-MW09-0001 718 710-710 660 NA ASL
191-24-2 |Benzo(g,h,i)perylene 48 J 190 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 190 NA 170,000 N® 800 No BSL
207-08-9 |Benzo(k)fluoranthene 76 J 270 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 270 NA 1,500 C 900 No BSL
117-81-7 |Bis(2-ethylhexyl)phthalate 3,000 8,700 ug/kg DSY-S-TP07-0001 2/8 350 - 2700 8,700 NA 35,000 C 46,000 No BSL
86-74-8 |Carbazole 37 J 56 J ug/kg DSY-S-TP10-0001 217 340 - 1700 56 NA NA No NTX
218-01-9 [elgVEI=hlE 41 580 J ug/kg DSY-S-MW09-0001 718 350 - 710 580 NA 15,000 C Yes ASL
X<l Dibenzo(a,h)anthracene 62 J 62 J ug/kg DSY-S-MW09-0001 1/7 340 - 1700 62 NA 15C 400 Yes ASL
84-74-2 |di-n-Butyl Phthalate 51J 64 J ug/kg DSY-S-MW09-0001 217 340 - 1700 64 NA 610,000 N NA No BSL
117-84-0 |di-n-Octyl Phthalate 62 J 62 J ug/kg DSY-S-MWO08-SS01 1/7 340 - 1700 62 NA NA NA No NTX
206-44-0 |Fluoranthene 50 J 770 J ug/kg DSY-S-MW09-0001 6/8 710 - 1700 770 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 50 J 50 J ug/kg DSY-S-MWO08-SS01 1/7 340 - 1700 50 NA 230,000 N 28,000 No BSL
193-39-5 48 J 190 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 190 NA 900 Yes ASL
85-01-8 |Phenanthrene 36 J 420 J ug/kg DSY-S-MWO08-SS01 6/8 710 - 1700 420 NA 170,000 N® 40,000 No BSL
129-00-0 [Pyrene 72 ] 750 J ug/kg DSY-S-MW09-0001 718 710 - 710 750 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
72-55-9 14,4'-DDE 457 457 ug/kg DSY-S-TP08-0001-D 1/7 34-3.6 4.5 NA 1,400 C NA No BSL
50-29-3 |4,4-DDT 5J 8.9 ug/kg DSY-S-TP08-0001 3/7 34-3.6 8.9 NA 1,700 C NA No BSL
11097-69-1 |Aroclor-1254 38 J 38 J ug/kg DSY-S-MWO08-SS01 1/7 34 - 36 38 NA 110 N© NA No BSL
11096-82-5 |Aroclor-1260 24 ] 24 ] ug/kg DSY-S-TP10-0001 1/7 34 - 36 24 NA 220 C NA No BSL
5103-74-2 |gamma-Chlordane 3.9 3.9 ug/kg DSY-S-TP10-0001 1/7 1.7-1.9 3.9 NA 16,000 C*% NA No BSL
76-44-8 |Heptachlor 4.5 4.5 ug/kg DSY-S-TP10-0001 1/7 1.7-1.9 4.5 NA 110 C NA No BSL
Metals
7429-90-5 [Aluminum 3,810 11,300 mg/kg DSY-S-TP09-0001 717 - 11,300 7,700 N BKG
7440-38-2 INEEQIE 2.6 23.6 mg/kg DSY-S-TP09-0001 8/8 - 23.6 0.39C 7 Yes ASL
7440-39-3 8.9 180 mg/kg MWO09TP01 8/8 - 180 BSL
7440-41-7 BSEUI g 0.18 J 3.5 mg/kg DSY-S-MWO08-SS01 6/7 0.2-0.2 3.5 16 N . Yes ASL
7440-43-9 [etelnglithayl 13 13 mg/kg MWO09TPO1 1/8 0.47 - 0.61 13 7N Yes ASL
7440-70-2 521 2,790 mg/kg DSY-S-MW08-SS01 717 - 2,790 NUT
7440-47-3 [t nilth 6.4 J 130 mg/kg MWO09TPO01 8/8 - 130 0.29 c*V Yes ASL
7440-48-4 [le]eEli 3.3 23.9 mg/kg DSY-S-MWO08-SS01 717 - 23.9 23N ASL
7440-50-8 12.9 262 mg/kg DSY-S-MW08-SS01 717 - 262 BSL
7439-89-6 Hifeldl 7,770 37,200 mg/kg DSY-S-TP09-0001 717 - 37,200 5,500 N ASL
7439-92-1 IN:EL 9.7 J 189 J mg/kg DSY-S-MWO08-SS01 8/8 - 189 400 ASL
7439-95-4 |[Magnesium 1,170 3,380 mg/kg DSY-S-TP09-0001 717 - 3,380 NUT
7439-96-5 LNEULERER 157 597 mg/kg DSY-S-TP09-0001 717 - 597 ASL
7439-97-6 |Mercury 0.07 0.07 mg/kg DSY-S-MWO08-SS01 1/7 0.05 - 0.09 0.07 BSL, BKG
7440-02-0 [Nickel 7.8J 113 mg/kg DSY-S-MWO08-SS01 717 - 113 BSL
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TABLE 5-17
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
Concentrati Adjusted RIDEM Residential Rationale for
CAS . Minimum Maximum ) Sample of Maximum Frequency Range of oncentration Background Juste ; esiaentia COPC| Contaminant
Chemical ] ) Units ) of Used for ) USEPA RSL Direct Exposure .
Number Concentration” | Concentration® Concentration Detection | Nondetects® 3 | Concentration® o ) ) Flag Deletion or
etection Screening Residential Soil Criteria S L@
election
Metals (Continued)
7440-09-7 [Potassium 227 397 mg/kg DSY-S-TP26-0001 717 - 397 651 NA NA No NUT, BKG
7782-49-2 [Selenium 3 3 mg/kg MWO09TPO1 1/8 0.63 - 0.81 3 39N 390 No BSL
7440-23-5 [Sodium 19 163 J mg/kg DSY-S-MW08-SS01 5/7 20.5 - 45.1 163 231 NA NA No NUT, BKG
7440-62-2 [Vanadium 6.8 J 23.2 ) mg/kg DSY-S-TP10-0001 717 - 23.2 34 39N 550 No BSL, BKG
7440-66-6 |Zinc 44.3 ] 831 J mg/kg | DSY-S-MWO08-SSO01 717 - 831 2,300 N 6,000 No BSL
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 11.4 11.4 ug/kg DSY-S-TP09-0001 1/7 49 - 50 11.4 NA 1,800 N9 NA No BSL
56573-85-4 | Tributyltin 2117 6.9 J ug/kg DSY-S-MW08-SS01 2/7 49 - 50 6.9 NA 1,800 N NA No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Value is for pyrene.
9 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented. For elimination as a COPC:
10 - Value is for chlordane. BKG = Within Background Levels
11 - Value is for hexavalent chromium. BSL = Below COPC Screening Level
12 - Value is for mercuric chloride (and other mercury salts). NTX = No toxicity criteria
13 - Value is for dibutylin and tributyltin. NUT = Essential nutrient

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

Associated Samples
DSY-S-MW08-SS01
DSY-S-MW09-0001
MWO09TPO1
DSY-S-TP07-0001
DSY-S-TP08-0001
DSY-S-TP08-0001-D
DSY-S-TP09-0001
DSY-S-TP10-0001
DSY-S-TP26-0001
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TABLE 5-18
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration” | Concentration” units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Volatile Organic Compounds
108-88-3 [Toluene 1J 2J ug/kg DSY-S-TP08-0001 217 10-11 2 NA 590 32,000 No
1330-20-7 [Total Xylenes 3J 3J ug/kg DSY-S-MWO08-SS01 1/7 10-11 3 NA 190 540,000 No
Semivolatile Organic Compounds
83-32-9 |Acenaphthene 46 J 52 J ug/kg DSY-S-MWO08-SS01 217 340 - 1700 52 NA 4,100 NA No
120-12-7 |[Anthracene 51J 110 J ug/kg DSY-S-MWO08-SS01 3/7 340 - 1700 110 NA 42,000 NA No
Benzo(a)anthracene 60 J 470 J ug/kg DSY-S-MW09-0001 6/8 340 - 710 470 NA 10 NA Yes
Benzo(a)pyrene 50 J 410 J ug/kg DSY-S-MW09-0001 6/8 340 - 710 410 NA 3.5 240,000 Yes
PSRl Benzo(b)fluoranthene 36 J 660 J ug/kg DSY-S-MW09-0001 7/8 710 - 710 660 NA 35 NA Yes
191-24-2 |Benzo(g,h,iperylene 48 J 190 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 190 NA 9,500 ) NA No
207-08-9 |Benzo(k)fluoranthene 76 J 270 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 270 NA 350 NA No
3,000 8,700 ug/kg DSY-S-TP07-0001 2/8 350 - 2700 8700 NA 120,000
86-74-8 |Carbazole 37 J 56 J ug/kg DSY-S-TP10-0001 217 340 - 1700 56 NA NA NA No
218-01-9 [Chrysene 41 J 580 J ug/kg DSY-S-MW09-0001 7/8 350 - 710 580 NA 1,100 NA No
62 J 62 J ug/kg DSY-S-MW09-0001 7 340 - 1700 62 NA NA Yes
84-74-2 |di-n-Butyl Phthalate 51J 64 J ug/kg DSY-S-MW09-0001 217 340 - 1700 64 NA 1,700 NA No
117-84-0 [di-n-Octyl Phthalate 62 J 62 J ug/kg DSY-S-MWO08-SS01 1/7 340 - 1700 62 NA NA NA No
206-44-0 |[Fluoranthene 50 J 770 J ug/kg DSY-S-MW09-0001 6/8 710 - 1700 770 NA 70,000 NA No
86-73-7 |Fluorene 50 J 50 J ug/kg DSY-S-MWO08-SS01 1/7 340 - 1700 50 NA 4,000 NA No
48] 190 J ug/kg DSY-S-MW09-0001 4/8 340 - 1700 190 NA 120 NA Yes
85-01-8 |Phenanthrene 36 J 420 J ug/kg DSY-S-MWO08-SS01 6/8 710 - 1700 420 NA 9,500 ) NA No
129-00-0 [Pyrene 72 J 750 J ug/kg DSY-S-MWO09-0001 7/8 710 - 710 750 NA 9,500 NA No
Pesticides/PCBs
72-55-9 14,4'-DDE 457 457 ug/kg DSY-S-TP08-0001-D 1/7 3.4-3.6 4.5 NA 46 NA No
50-29-3 14,4'-DDT 5J 8.9 ug/kg DSY-S-TP08-0001 3/7 3.4-3.6 8.9 NA 67 NA No
11097-69-1 PAgeIei[e] guisY:! 38 J 38 J ug/kg DSY-S-MWO08-SS01 1/7 34 - 36 38 NA Yes
11096-82-5 24 ] 24 ] ug/kg DSY-S-TP10-0001 1/7 34-36 24 NA
5103-74-2 LEWnEESllIfElls 3.9 3.9 ug/kg DSY-S-TP10-0001 1/7 1.7-1.9 3.9 NA Yes
Heptachlor 4.5 4.5 ug/kg DSY-S-TP10-0001 1/7 1.7-1.9 4.5 NA Yes
Metals
7429-90-5 |Aluminum 3,810 11,300 mg/kg DSY-S-TP09-0001 717 - 11300 NA
7440-38-2 PAEERI 2.6 23.6 mg/kg DSY-S-TP09-0001 8/8 - 23.6 0.0013 NA
7440-39-3 ISEIig 8.9 180 mg/kg MWO09TPO1 8/8 - 180 120 NA
7440-41-7 0.18 J 3.5 mg/kg DSY-S-MW08-SS01 6/7 0.2-0.2 3.5 NA
7440-43-9 [elelngll¥In! 13 13 mg/kg MWO09TPO1 1/8 0.47 - 0.61 13 0.52 NA
7440-70-2 521 2,790 mg/kg DSY-S-MW08-SS01 717 - 2790 NA
7440-47-3 [SItnitht 6.4J 130 mg/kg MWO09TPO1 8/8 - 130 0.00059 © NA
7440-48-4 3.3 23.9 mg/kg DSY-S-MW08-SS01 717 - 23.9 0.21 NA
7440-50-8 12.9 262 mg/kg DSY-S-MWO08-SS01 717 - 262 22 NA
7439-89-6 7,770 37,200 mg/kg DSY-S-TP09-0001 77 - 37200 270 NA
7439-92-1 9.7 J 189 J mg/kg DSY-S-MWO08-SS01 8/8 - 189 14 40 NA
7439-95-4 1,170 3,380 mg/kg DSY-S-TP09-0001 717 - 3380 NA
7439-96-5 QVEULETENE 157 597 mg/kg DSY-S-TP09-0001 717 - 597 21 NA
7439-97-6 0.07 0.07 mg/kg DSY-S-MW08-SS01 1/7 0.05 - 0.09 0.07 0.033 NA
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TABLE 5-18
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Background _ US.EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration” | Concentration” units Concentration of . Nondetects? Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Metals (Continued)
7440-02-0 NGl 7.8 113 mg/kg DSY-S-MWO08-SS01 717 - 113 NA Yes
7440-09-7 227 397 mg/kg DSY-S-TP26-0001 717 - 397 NA
7782-49-2 SEERITIN 3 3 mg/kg MWO09TPO1 1/8 0.63 -0.81 3 . NA Yes
7440-23-5 [Sodium 19 163 J mg/kg DSY-S-MW08-SS01 5/7 20.5-45.1 163 231 NA NA No
7440-62-2 |Vanadium 6.8 J 23.2J mg/kg DSY-S-TP10-0001 717 - 23.2 34 78 NA No
7220-666 P ) 8310 | mgkg | DSY-SMW0BSSOL | 777 : 831 NA Yes
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 11.4 J 11.4 J ug/kg DSY-S-TP09-0001 1/7 49 - 50 11.4 NA NA NA No
56573-85-4 [Tributyltin 2.1J 6.9J ug/kg DSY-S-MW08-SS01 217 49 - 50 6.9 NA NA NA No
TCLP Metals
7440-39-3 [Barium 90.7 456 ug/L DSY-S-TP08-0001-D 5/7 129 - 272 456 NA NA 23,000 No
7440-43-9 [Cadmium 4] 4] ug/L DSY-S-MW08-SS01 1/7 3-3 4 NA NA 30 No
7440-47-3 [Chromium 8.7 J 52.4 ] ug/L DSY-S-TP08-0001-D 27 6-6 52.4 NA NA 1,100 No
@_ 9.6 J 114 ugll | DSY-S-TP08-0001-D 6/7 25-25 114 NA NA
7782-49-2 [Selenium 8.1 8.1 ug/L DSY-S-TP26-0001 1/7 4-5.9 8.1 NA NA 600 No
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.

6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

7 - Value is for pyrene.

8 - Value is for chlordane.

9 - Value is for hexavalent chromium.

10 - Value is MCL based soil screening level.

C = Carcinogen

J = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-S-MW08-SS01
DSY-S-MW09-0001
MWO09TPO1
DSY-S-TP07-0001
DSY-S-TP08-0001

DSY-S-TP08-0001-D
DSY-S-TP09-0001
DSY-S-TP10-0001
DSY-S-TP26-0001
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TABLE 5-19
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum : Sample of Maximum Frequency Range of oncentration Background Juste . esidentia COPC| Contaminant
Chemical . ) Units ) of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria G
Selection
Volatile Organic Compounds
71-43-2 |Benzene 1 1 ug/kg DSY-SB-06-0204 1/10 10- 110 1 NA 1,100 C 2,500 No BSL
100-41-4 |Ethylbenzene 66 J 66 J ug/kg DSY-S-TP26-0305 1/10 10-12 66 NA 5,400 C 71,000 No BSL
108-88-3 |Toluene 1 1 ug/kg DSY-SB-06-0204 1/10 10- 110 1 NA 500,000 N 190,000 No BSL
540-59-0 [Total 1,2-Dichloroethene 1 3J ug/kg DSY-S-MW08-0810 2/10 10- 110 3 NA 70,000 N 630,000 No BSL
1330-20-7 |Total Xylenes 150 150 ug/kg DSY-S-TP26-0305 1/10 10-12 150 NA 63,000 N 110,000 No BSL
79-01-6 |Trichloroethene 3J 3J ug/kg DSY-S-MW08-0810 1/10 10- 110 3 NA 440 N©® 13,000 No BSL
Semivolatile Organic Compounds
91-57-6 |2-Methylnaphthalene 14,000 14,000 ug/kg DSY-S-TP26-0305 1/10 340 - 3600 14,000 NA 23,000 N 123,000 No BSL
120-12-7 |Anthracene 900 J 900 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 900 NA 1,700,000 N 35,000 No BSL
56-55-3 |Benzo(a)anthracene 48 J 70 J ug/kg DSY-S-MWO09-1012-D 2/10 340 - 3900 70 NA 150 C 900 No BSL
413 55 J ug/kg DSY-S-TP08-0406 2/10 340 - 3900 55 NA 400 Yes ASL
205-99-2 [Benzo(b)fluoranthene 63 J 80 J ug/kg DSY-S-TP08-0406 2/10 340 - 3900 80 NA 150 C 900 No BSL
191-24-2 |Benzo(g,h,i)perylene 457 457 ug/kg DSY-S-TP08-0406 1/10 340 - 3900 45 NA 170,000 N® 800 No BSL
207-08-9 [Benzo(k)fluoranthene 68 J 68 J ug/kg DSY-S-TP08-0406 1/10 340 - 3900 68 NA 1,500 C 900 No BSL
117-81-7 |Bis(2-ethylhexyl)phthalate 22,000 22,000 ug/kg DSY-S-TP08-0910 1/10 340 - 3900 22,000 NA 35,000 C 46,000 No BSL
DSY-S-MW09-1012,
218-01-9 [Chrysene 410 54 ug/kg DSY-S-TP08-0406 2/10 340 - 3900 54 NA 15,000 C 400 No BSL
84-74-2 |di-n-Butyl Phthalate 50 J 50 J ug/kg DSY-SB-04-0406 1/10 340 - 3900 50 NA 610,000 N NA No BSL
DSY-S-MW09-1012,
206-44-0 [Fluoranthene 100 J 130 J ug/kg DSY-S-MW09-1012-D 3/10 360 - 3900 130 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 2,100 J 2,100 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 2,100 NA 230,000 N 28,000 No BSL
193-39-5 |Indeno(1,2,3-cd)pyrene 417 417 ug/kg DSY-S-TP08-0406 1/10 340 - 3900 41 NA 150 C 900 No BSL
91-20-3 |Naphthalene 2,200 J 2,200 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 2,200 NA 3,600 C 54,000 No BSL
85-01-8 |Phenanthrene 517 4,800 ug/kg DSY-S-TP26-0305 4/10 360 - 3600 4,800 NA 170,000 N® 40,000 No BSL
129-00-0 |Pyrene 87 J 460 J ug/kg DSY-S-TP26-0305 4/10 360 - 3600 460 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
76-44-8 |Heptachlor | 4 4 ug/kg DSY-S-TP26-0305 1/10 1.7-25 4 NA [ 110C | NA No | BSL
Metals
7429-90-5 At 1,690 23,300 mg/kg DSY-S-TP09-0910 16/16 - 23,300 NA ASL
7440-38-2 PAYEThlle 1.2 42 mg/kg DSY-S-TP26-0406 15/16 35-35 42 ASL
7440-39-3 |Barium 3.1J 33.6 mg/kg DSY-S-TP26-0910 16/16 - 33.6 BSL, BKG
7440-41-7 |Beryllium 0.2J 0.67 mg/kg DSY-S-TP08-0406 11/16 0.17 - 0.23 0.67 BSL
7440-43-9 |Cadmium 0.66 J 0.66 J mg/kg DSY-S-TP10-1213 1/16 0.51 - 0.69 0.66 BSL
7440-70-2 |Calcium 322 5,190 mg/kg DSY-S-MW09-3638 16/16 - 5,190 NUT
7440-47-3 [ealgeInllin| 2210 60.2 mg/kg DSY-SB-06-0204 16/16 - 60.2 ASL
7440-48-4 [Ofe]eElls 1.1 25 mg/kg DSY-S-TP09-0910 15/16 3.9-39 25 ASL
7440-50-8 4.1 46.1 mg/kg DSY-S-TP08-0406 16/16 - 46.1 BSL
7439-89-6 Jifely! 4,060 50,000 mg/kg DSY-S-TP09-0910 16/16 - 50,000 ASL
7439-92-1 |Lead 15 753 mg/kg DSY-S-TP26-0406 15/16 1.3-13 75 BSL
7439-95-4 |Magnesium 534 8,600 mg/kg DSY-S-TP09-0910 16/16 - 8,600 NUT
7439-96-5 QVERLEGESE 78.6 J 2,450 mg/kg DSY-S-TP09-0910 16/16 - 2,450 ASL
7439-97-6 |Mercury 0.06 0.06 mg/kg DSY-S-TP26-0406 1/16 0.05 - 0.06 0.06 BSL
7440-02-0 |Nickel 2.3J 48.1 mg/kg DSY-S-TP09-0910 15/16 7.2-7.2 48.1 BSL
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TABLE 5-19

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - FORMER BUILDING 234

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esidentia copc| Contaminant
Chemical . ) Units ) of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria -
Selection
Metals (Continued)
7440-09-7 [Potassium 108 593 mg/kg DSY-S-MW09-2022 16/16 - 593 NA NA No NUT, BKG
7782-49-2 |Selenium 0.81 J 147 mg/kg DSY-S-TP09-0406 2/16 0.68 - 0.92 14 39 N 390 No BSL
7440-22-4 |Silver 1.6J 1.6J mg/kg DSY-S-TP09-0910 1/16 1-14 1.6 39 N 200 No BSL
7440-23-5 [Sodium 145 J 353 mg/kg DSY-S-TP08-0910 9/15 17 - 68.8 353 NA NA No NUT
7440-62-2 |Vanadium 4.4 19.6 J mg/kg DSY-S-TP09-0406 16/16 - 19.6 39 N 550 No BSL, BKG
7440-66-6 |Zinc 10 J 158 mg/kg DSY-S-TP08-0406 16/16 - 158 2,300 N 6,000 No BSL
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 297 297 ug/kg DSY-S-TP08-0910 1/10 49 - 50 2.9 NA 1,800 N*? NA No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.
9 - Value is for pyrene. For elimination as a COPC:
10 - Value is for hexavalent chromium. BKG = Within Background Levels
11 - Value is for mercuric chloride (and other mercury salts). BSL = Below COPC Screening Level
12 - Value is for dibutylin and tributyltin. NTX = No toxicity criteria
NUT = Essential nutrient
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.
Associated Samples
DSY-S-MW08-0810 DSY-S-TP08-0910
DSY-S-MW09-1012 DSY-S-TP09-0406
DSY-S-MW09-1012-D DSY-S-TP09-0910
DSY-S-MW09-2022 DSY-S-TP10-0507
DSY-S-MW09-3032 DSY-S-TP10-1213
DSY-S-MW09-3638 DSY-S-TP26-0305
DSY-SB-04-0406 DSY-S-TP26-0406
DSY-SB-06-0204 DSY-S-TP26-0910
DSY-S-TP08-0406
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TABLE 5-20
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
CAS . Minimum Maximum _ Sample of Maximum Frequency Range of Concentration Background _ US_EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration™ Units Concentration of . Nondetects?® Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Volatile Organic Compounds
71-43-2 ISElbALE 1 1 ug/kg DSY-SB-06-0204 1/10 10-110 1 NA 0.2 200 Yes
WO NEY Il Fthylbenzene 66 J 66 J ug/kg DSY-S-TP26-0305 1/10 10 - 12 66 NA 15 27,000 Yes
108-88-3 [Toluene 1 1 ug/kg DSY-SB-06-0204 1/10 10-110 1 NA 590 32 No
540-59-0 |Total 1,2-Dichloroethene 1 3J ug/kg DSY-S-MWO08-0810 2/10 10 - 110 3 NA 37 NA No
1330-20-7 |Total Xylenes 150 150 ug/kg DSY-S-TP26-0305 1/10 10-12 150 NA 190 540 No
3 3 ug/kg DSY-S-MW08-0810 1/10 10- 110 3 NA 200
Semivolatile Organic Compounds
2-Methylnaphthalene 14,000 14,000 ug/kg DSY-S-TP26-0305 1/10 340 - 3600 14,000 NA NA
900 J 900 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 900 NA NA
Benzo(a)anthracene 48 J 70 J ug/kg DSY-S-MW09-1012-D 2/10 340 - 3900 70 NA NA
Benzo(a)pyrene 41 55 ug/kg DSY-S-TP08-0406 2/10 340 - 3900 55 NA 240
PCRC Dl Benzo(b)fluoranthene 63 J 80 J ug/kg DSY-S-TP08-0406 2/10 340 - 3900 80 NA NA
191-24-2 [Benzo(g,h,i)perylene 45 ] 45 ] ug/kg DSY-S-TP08-0406 1/10 340 - 3900 45 NA NA
207-08-9 |Benzo(k)fluoranthene 68 J 68 J ug/kg DSY-S-TP08-0406 1/10 340 - 3900 68 NA NA
22,000 22,000 ug/kg DSY-S-TP08-0910 1/10 340 - 3900 22,000 NA 120,000
DSY-S-MW09-1012,
218-01-9 |Chrysene 41 ] 54 J ug/kg DSY-S-TP08-0406 2/10 340 - 3900 54 NA NA No
84-74-2 |di-n-Butyl Phthalate 50 J 50 J ug/kg DSY-SB-04-0406 1/10 340 - 3900 50 NA NA No
DSY-S-MW09-1012,
206-44-0 |Fluoranthene 100 J 130 J ug/kg DSY-S-MW09-1012-D 3/10 360 - 3900 130 NA 70,000 NA No
86-73-7 |Fluorene 2,100 J 2,100 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 2,100 NA 4,000 NA No
193-39-5 [Indeno(1,2,3-cd)pyrene 41 ] 41 ] ug/kg DSY-S-TP08-0406 1/10 340 - 3900 41 NA 120 NA No
91-20-3 aphthalene 2,200 J 2,200 J ug/kg DSY-S-TP26-0305 1/10 340 - 3600 2,200 NA 0.47 800 Yes
85-01-8 |Phenanthrene 51J 4,800 ug/kg DSY-S-TP26-0305 4/10 360 - 3600 4,800 NA No
129-00-0 [Pyrene 87 J 460 J ug/kg DSY-S-TP26-0305 4/10 360 - 3600 460 NA No
Pesticides/PCBs
4 ] 4 [ ugkg | DSY-S-TP26-0305 [ 1/10 | 17-25 | 4 NA
Metals
7429-90-5 FAIV il 1,690 23,300 mg/kg DSY-S-TP09-0910 16/16 - 23,300 NA
7440-38-2 PANEENIIe 1.2J 42 mg/kg DSY-S-TP26-0406 15/16 3.5-35 42 NA
7440-39-3 3.1J 33.6 mg/kg DSY-S-TP26-0910 16/16 - 33.6 NA
7440-41-7 0.2J 0.67 mg/kg DSY-S-TP08-0406 11/16 0.17 - 0.23 0.67 NA
7440-43-9 [e=tlulllny 0.66 J 0.66 J mg/kg DSY-S-TP10-1213 1/16 0.51-0.69 0.66 0.52 NA
7440-70-2 [Calcium 322 J 5,190 mg/kg DSY-S-MW09-3638 16/16 - 5,190 NA
7440-47-3 [l 2.2 60.2 mg/kg DSY-SB-06-0204 16/16 - 60.2 0.00059 @ NA
7440-48-4 (Ol 1.1J 25 mg/kg DSY-S-TP09-0910 15/16 3.9-3.9 25 0.21 NA
7440-50-8 [OLe]o]oL:l 4.1 46.1 mg/kg DSY-S-TP08-0406 16/16 - 46.1 22 NA
7439-89-6 gl 4,060 50,000 mg/kg DSY-S-TP09-0910 16/16 - 50,000 270 NA
7439-92-1 Ll 15J 75 J mg/kg DSY-S-TP26-0406 15/16 1.3-1.3 75 14 © NA
7439-95-4 534 8,600 mg/kg DSY-S-TP09-0910 16/16 - 8,600 NA
7439-96-5 QYEULELEE 78.6 J 2,450 mg/kg DSY-S-TP09-0910 16/16 - 2,450 21 NA
7439-97-6 LVEIEANgY 0.06 0.06 mg/kg DSY-S-TP26-0406 1/16 0.05 - 0.06 0.06 0.033 NA
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TABLE 5-20

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - FORMER BUILDING 234

PAGE 2 OF 2
CAS . Minimum Maximum _ Sample of Maximum Frequency Range of Concentration Background _ US_EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration™ Units Concentration of . Nondetects?® Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Metals (Continued)
7440-02-0 NS 2317 48.1 mg/kg DSY-S-TP09-0910 15/16 72-72 48.1 NA Yes
7440-09-7 108 593 mg/kg DSY-S-MW09-2022 16/16 - 593 NA
7782-49-2 SEIERININ] 0.81J 1.4 mg/kg DSY-S-TP09-0406 2/16 0.68 - 0.92 1.4 NA Yes
7440-22-4 BIVED 1.6J 1.6J mg/kg DSY-S-TP09-0910 1/16 1-14 1.6 NA Yes
7440-23-5 [Sodium 1450 353 mg/kg DSY-S-TP08-0910 9/15 17 - 68.8 353 NA No
7440-62-2 [Vanadium 4.4 ) 19.6 J mg/kg DSY-S-TP09-0406 16/16 - 19.6 NA No
7440-66-6 [Zinc 10 J 158 mg/kg DSY-S-TP08-0406 16/16 - 158 NA No
Miscellaneous Parameters
1461-25-2 |Tetrabutyltin 297 | 2.9 ug/kg DSY-S-TP08-0910 | 1/10 [ 49-50 | 2.9 NA NA NA No
TCLP Metals
7440-39-3 [Barium 69.9 133 ug/L DSY-S-TP26-0305 3/10 61.5 - 123 133 NA NA 23,000 No
7440-47-3 |Chromium 129 129 ug/L DSY-SB-06-0204 1/10 6-7.4 129 NA NA 1,100 No
7439-92-1 |Lead 15.8 J 21.8J ug/L DSY-S-MW09-1012-D 1/10 1-54 21.8 NA NA 40 No
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. J = Estimated value
3 - The maximum detected concentration is used for screening purposes. N = Noncarcinogen
4 - Background concentration is upper prediction limit. See Appendix G. NA = Not Applicable/Not Available
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
7 - Value is for pyrene.
8 - Value is for hexavalent chromium.
9 - Value is MCL based soil screening level.
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.
Associated Samples
DSY-S-MW08-0810 DSY-S-TP08-0910
DSY-S-MW09-1012 DSY-S-TP09-0406
DSY-S-MW09-1012-D DSY-S-TP09-0910
DSY-S-MW09-2022 DSY-S-TP10-0507
DSY-S-MW09-3032 DSY-S-TP10-1213
DSY-S-MW09-3638 DSY-S-TP26-0305
DSY-SB-04-0406 DSY-S-TP26-0406
DSY-SB-06-0204 DSY-S-TP26-0910
DSY-S-TP08-0406
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TABLE 5-21
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 3
Frequenc Concentration Above Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum . Sample of Maximum quency | range of : Potential : COPC| Contaminant
Number Chemical C tration® | C tration® Units Concentration of Nondetects® Used for Background RSL ARAR/TBC ARARITBC Fla Deletion or
oncentration oncentration Detection | CNaEteCts Screening® | Concentration?® Tapwater® Source g "
Selection
Volatile Organic Compounds
75-35-4 |1,1-Dichloroethene 0.25J 0.25J ug/L DSY-GW-MW08-030111 1/4 10- 10 0.25 NA 26 N 7 EPA-MCL No BSL
7 RIDEM
WISTSRSIRZA cis-1,2-Dichloroethene 12.7 12.7 ug/L DSY-GW-MW08-030111 1/1 - 12.7 NA 70 EPA-MCL ASL
- 70 RIDEM
FAEONEI Trichloroethene 37 4] ug/L DSY-A-MW08-01 3/4 10-10 4 NA 5 EPA-MCL ASL
5 RIDEM
75-69-4 | Trichlorofluoromethane 0.581J 0.581J ug/L DSY-GW-MWO08-030111 1/1 - 0.581 NA NA NA BSL
NA
FEEONRY S \/iny| Chloride 0.263 J 100 ug/L DSY-A-MW104-01 2/4 10-10 100 NA EPA-MCL ASL
RIDEM
Metals (Total)
7429-90-5 PAIYInitn! 53.7 1,010 ug/L DSY-A-MW09-01 2/4 33.7-102 1,010 NA 1,600 N 50 - 200 EPA-SDWR Yes ASL
L NA | NA ]
7440-38-2 PAEENILE 1323 19.8 ug/L DSY-A-MW104-01 3/4 4-4 19.8 NA 10 EPA-MCL Yes ASL
RIDEM
7440-39-3 |Barium 17 99.3 ug/L DSY-A-MWO09-01 3/4 11.5-33.9 99.3 NA 290 N 2,000 EPA-MCL No BSL
2,000 RIDEM
7440-43-9 [Cadmium 0.286 J 0.286 J ug/L DSY-GW-MW08-030111 1/4 3-3 0.286 NA 0.69 N 5 EPA-MCL No BSL
5 RIDEM
7440-70-2 [Calcium 28,400 46,900 ug/L DSY-A-MW104-01 4/4 - 46,900 NA NA NA NA No NUT
NA NA
7440-47-3 [e{algeIuliin 7213 57.6 J ug/L DSY-A-MW09-01 3/4 1-1 57.6 NA 0.031 C 100 EPA-MCL Yes ASL
| 100 RIDEM [
7440-48-4 [Sf]sE 1.74 ] 1.74 ] ug/L DSY-GW-MW08-030111 1/4 3.4-185 1.74 NA 0.47 N NA NA Yes ASL
NA NA
7440-50-8 |(Copper 1573 12.7 ug/L DSY-A-MW104-01 3/4 5-5 12.7 NA 62 N 1,300 EPA-SDWR | No BSL
NA NA
7439-89-6 459 5,660 ug/L DSY-A-MW08-01 4/4 140 - 140 5,660 NA 1,100 N 300 EPA-SDWR Yes ASL
NA NA
7439-92-1 (Lead 14.6 14.6 ug/L DSY-A-MW104-01 1/4 0.75-1 14.6 NA NA 15 EPA-MCL No BSL
15 RIDEM
7439-95-4 |[Magnesium 6,530 13,400 ug/L DSY-A-MW08-01-D 4/4 - 13,400 NA NA NA NA No NUT
NA NA
7439-96-5 WEUERENE 20.5 4,300 ug/L DSY-A-MW104-01 4/4 - 4,300 NA 32N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 |Nickel 2.08 J 2.08 J ug/L DSY-GW-MWO08-030111 1/4 9-34.6 2.08 NA 30N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 1,440 7,650 ug/L DSY-A-MW09-01 4/4 - 7,650 NA NA NA NA No NUT
NA NA
7440-23-5 [Sodium 32,000 119,000 ug/L DSY-A-MW104-01 4/4 - 119,000 NA NA NA NA No NUT
NA NA
7440-66-6 (Zinc 29.8 J 29.8 J ug/L DSY-GW-MWO08-030111 1/4 14.2-52.1 29.8 NA 470 N 5,000 EPA-SDWR | No BSL
NA NA
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TABLE 5-21
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 3
Freqguenc Concentration Above Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum . Sample of Maximum quency | range of : Potential : CoPC| Contaminant
Number Chemical C tration® | c tration® Units Concentration of Nondetects® Used for Background RSL ARAR/TBC ARAR/TBC Fla Deletion or
oncentration oncentration Detection | CNaEteCts Screening® | Concentration?® Tapwater® Source 9 "
Selection
Metals (Dissolved)
7429-90-5 |Aluminum 36.6 J 36.6 J ug/L DSY-GW-MW08-030111 1/1 - 36.6 NA 1,600 N 50 - 200 EPA-SDWR No BSL
NA NA
7440-38-2 1.37J 1.37J ug/L DSY-GW-MW08-030111 1/1 - 1.37 NA 0.045 C 10 EPA-MCL Yes ASL
10 RIDEM
7440-39-3 |Barium 16.1 16.1 ug/L DSY-GW-MW08-030111 1/1 - 16.1 NA 290 N 2,000 EPA-MCL No BSL
2,000 RIDEM
7440-43-9 |Cadmium 0.274 0.274 ug/L DSY-GW-MW08-030111 1/1 - 0.274 NA 0.69 N 5 EPA-MCL No BSL
5 RIDEM
7440-70-2 |Calcium 47,800 47,800 ug/L DSY-GW-MW08-030111 1/1 - 47,800 NA NA NA NA No NUT
NA NA
7440-48-4 1.78 J 1.78 J ug/L DSY-GW-MW08-030111 1/1 - 1.78 NA 0.47 N NA NA Yes ASL
NA NA
7440-50-8 |Copper 1.17 J 1.17 J ug/L DSY-GW-MW08-030111 1/1 - 1.17 NA 62 N 1,300 EPA-SDWR No BSL
NA NA
7439-89-6 423 423 ug/L DSY-GW-MW08-030111 1/1 - 423 NA 1,100 N 300 EPA-SDWR Yes ASL
NA NA
7439-95-4 (Magnesium 9,790 9,790 ug/L DSY-GW-MW08-030111 1/1 - 9,790 NA NA NA NA No NUT
NA NA
7439-96-5 anganese 531 531 ug/L DSY-GW-MW08-030111 1/1 - 531 NA 32 N 50 EPA-SDWR Yes ASL
NA NA
7440-02-0 [Nickel 1.75J 1.75J ug/L DSY-GW-MW08-030111 1/1 - 1.75 NA 30 N NA NA No BSL
100 RIDEM
7440-09-7 |Potassium 5,010 5,010 ug/L DSY-GW-MW08-030111 1/1 - 5,010 NA NA NA NA No NUT
NA NA
7440-23-5 |Sodium 114,000 114,000 ug/L DSY-GW-MW08-030111 1/1 - 114,000 NA NA NA NA No NUT
NA NA
7440-66-6 |Zinc 16.6 16.6 ug/L DSY-GW-MW08-030111 1/1 - 16.6 NA 470 N 5,000 EPA-SDWR No BSL
NA NA
Miscellaneous Parameters
- - Monobutyltin 0.16 J 0.16 J ug/L DSY-A-MWO08-01-D 1/3 1-1 0.16 NA NA NA NA No NTX
NA NA
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - No background data is available for groundwater.
5 - USEPA Regional Screening Level (RSL). The noncarcinogenic values (denoted with a "N" flag) are the screening level divided by 10

to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag), May 2012.

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

7 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the

chemical was retained as a COPC.

W5211766F

ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered

C = Carcinogen

CAS = Chemical Abstracts Service
COPC = Chemical Of Potential Concern
EPA-MCL = US Environmental Protection Agency Maximum Contaminant Level (USEPA, 2012)
EPA-SDWR = US Environmental Protection Agency Secondary Drinking Water Regulation (USEPA, 2012)
J = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available
RIDEM = Rhode Island Department of Environmental Management GA Groundwater Objective (February, 2004).
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH GROUNDWATER - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 30OF 3
Frequenc Concentration Above Adjusted USEPA Potential Rationale for
CAS . Minimum Maximum . Sample of Maximum quency | range of : Potential : CoPC| Contaminant
Number Chemical C tration® | C tration® Units Concentration of Nondetects® Used for Background RSL ARAR/TBC | ARARITBC | 0 Deletion or
oncentration oncentration Detection | CNaEteCts Screening® | Concentration?® Tapwater® Source 9 "
Selection
Rationale Codes:

Associated Samples

DSY-A-MWO08-01
DSY-A-MW08-01-D
DSY-A-MWO09-01
DSY-A-MW104-01

DSY-GW-MWO08-030111

W5211766F

For selection as a COPC:
ASL = Above Screening Level/ARAR/TBC

For elimination as a COPC:

BSL = Below COPC Screening Level

NTX = No toxicity criteria
NUT = Essential nutrient
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - FORMER BUILDING 234

TABLE 5-22

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
c trati Ab . Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration ove Vapor Intrusion Potential Potential COPC| Contaminant
Chemical . a . a Units ) of ) Used for Background . ARAR/TBC .
Number concentration® | Concentration® Concentration D . Nondetects® @) . @ Criteria® ARAR/TBC Flag Deletion or
etection Screening Concentration? Source 6
Selection
Volatile Organic Compounds
75-35-4 |1,1-Dichloroethene 0.25J 0.25J ug/L DSY-GW-MW08-030111 1/4 10-10 0.25 NA 20 N NA NA No BSL
156-59-2 |[cis-1,2-Dichloroethene 12.7 12.7 ug/L DSY-GW-MW08-030111 1/1 - 12.7 NA NA NA No NTX
JEENECE Trichloroethene 3J 4] ug/L DSY-A-MW08-01 3/4 10-10 4 NA NA NA Yes ASL
75-69-4 0.581 J 0.581 J ug/L DSY-GW-MW08-030111 1/1 - 0.581 NA NA NA BSL
JERR A VVinyl Chloride 0.263 J 100 ug/L DSY-A-MW104-01 2/4 10-10 100 NA NA NA Yes ASL
Metals
7429-90-5 |Aluminum 53.7 1,010 ug/L DSY-A-MW09-01 2/4 33.7-102 1,010 NA NA NA NA No NTX
7440-38-2 |Arsenic 132 19.8 ug/L DSY-A-MW104-01 3/4 4-4 19.8 NA NA NA NA No NTX, BKG
7440-39-3 |Barium 17 99.3 ug/L DSY-A-MW09-01 3/4 11.5-33.9 99.3 NA NA NA NA No NTX
7440-43-9 |Cadmium 0.286 J 0.286 J ug/L DSY-GW-MW08-030111 1/4 3-3 0.286 NA NA NA NA No NTX
7440-70-2 |Calcium 28,400 46,900 ug/L DSY-A-MW104-01 4/4 - 46,900 NA NA NA NA No NUT
7440-47-3 |Chromium 7.2 57.6 J ug/L DSY-A-MW09-01 3/4 1-1 57.6 NA NA NA NA No NTX
7440-48-4 |Cobalt 1.74 ) 1.74 ] ug/L DSY-GW-MW08-030111 1/4 3.4-185 1.74 NA NA NA NA No NTX
7440-50-8 |Copper 1.57J 12.7 ug/L DSY-A-MW104-01 3/4 5-5 12.7 NA NA NA NA No NTX
7439-89-6 |Iron 459 5,660 ug/L DSY-A-MW08-01 4/4 140 - 140 5,660 NA NA NA NA No NTX
7439-92-1 |Lead 14.6 14.6 ug/L DSY-A-MW104-01 1/4 0.75-1 14.6 NA NA NA NA No NTX
7439-95-4 |Magnesium 6,530 13,400 ug/L DSY-A-MW08-01-D 4/4 - 13,400 NA NA NA NA No NUT
7439-96-5 |Manganese 20.5 4,300 ug/L DSY-A-MW104-01 4/4 - 4,300 NA NA NA NA No NTX
7440-02-0 [Nickel 2.08 J 2.08 J ug/L DSY-GW-MW08-030111 1/4 9-34.6 2.08 NA NA NA NA No NTX
7440-09-7 |Potassium 1,440 7,650 ug/L DSY-A-MW09-01 4/4 - 7,650 NA NA NA NA No NUT
7440-23-5 |Sodium 32,000 119,000 ug/L DSY-A-MW104-01 4/4 - 119,000 NA NA NA NA No NUT
7440-66-6 |Zinc 29.8 J 29.8 J ug/L DSY-GW-MW08-030111 1/4 14.2-52.1 29.8 NA NA NA NA No NTX
Dissolved Metals
7429-90-5 |Aluminum 36.6 J 36.6 J ug/L DSY-GW-MW08-030111 1/1 - 36.6 NA NA NA NA No NTX
7440-38-2 |Arsenic 1.37J 1.37J ug/L DSY-GW-MW08-030111 1/1 - 1.37 NA NA NA NA No NTX, BKG
7440-39-3 |Barium 16.1 16.1 ug/L DSY-GW-MW08-030111 1/1 - 16.1 NA NA NA NA No NTX
7440-43-9 |Cadmium 0.274 J 0.274 J ug/L DSY-GW-MW08-030111 1/1 - 0.274 NA NA NA NA No NTX
7440-70-2 |Calcium 47,800 47,800 ug/L DSY-GW-MW08-030111 1/1 - 47,800 NA NA NA NA No NUT
7440-48-4 |Cobalt 1.78J 1.78J ug/L DSY-GW-MW08-030111 1/1 - 1.78 NA NA NA NA No NTX
7440-50-8 |Copper 1.17J 117 ug/L DSY-GW-MW08-030111 1/1 - 1.17 NA NA NA NA No NTX
7439-89-6 |lron 423 423 ug/L DSY-GW-MW08-030111 1/1 - 423 NA NA NA NA No NTX
7439-95-4 |Magnesium 9,790 9,790 ug/L DSY-GW-MW08-030111 1/1 - 9,790 NA NA NA NA No NUT
7439-96-5 |Manganese 531 531 ug/L DSY-GW-MW08-030111 1/1 - 531 NA NA NA NA No NTX
7440-02-0 |Nickel 175 175 ug/L DSY-GW-MW08-030111 1/1 - 1.75 NA NA NA NA No NTX
7440-09-7 |Potassium 5,010 5,010 ug/L DSY-GW-MW08-030111 1/1 - 5,010 NA NA NA NA No NUT
7440-23-5 |Sodium 114,000 114,000 ug/L DSY-GW-MW08-030111 1/1 - 114,000 NA NA NA NA No NUT
7440-66-6 |Zinc 16.6 16.6 ug/L DSY-GW-MW08-030111 1/1 - 16.6 NA NA NA NA No NTX
Miscellaneous Parameters
- - [Monobutyltin | 016J | 0.16 J ug/l | DSY-A-MW08-01-D | 1/3 | 1-1 0.16 NA NA | NA NA [ No | NTX
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TABLE 5-22
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - VAPOR INTRUSION (GROUNDWATER TO INDOOR AIR) - FORMER BUILDING 234
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. ARAR/TBC = Applicable or Relevant and Appropriate Requirements To Be Considered
2 - Values presented are sample-specific quantitation limits. C = Carcinogen
3 - The maximum detected concentration is used for screening purposes. CAS = Chemical Abstracts Service
4 - No background data is available for groundwater. COPC = Chemical Of Potential Concern
5 - USEPA Vapor Intrusion Screening Level (VISL) Calculator, Version 2.0. May 2012 RSLs. J = Estimated value
Values correspond to a target cancer risk level of 1E-6 or HI = 0.1 and an attenuation factor of 0.001. NA = Not Applicable/Not Available

6 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.
7 - Ten percent of noncarcinogenic screening level is less then the carcinogenic screening level, therefore the noncarcinogenic value is presented. Rationale Codes:

For selection as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the ASL = Above Screening Level.
chemical was retained as a COPC.

For elimination as a COPC:
Associated Samples BKG = Within Background Levels
DSY-A-MW08-01 BSL = Below COPC Screening Level
DSY-A-MW08-01-D NTX = No toxicity criteria
DSY-A-MWO09-01 NUT = Essential nutrient

DSY-A-MW104-01
DSY-GW-MW08-030111
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TABLE 5-23
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - SOUTH WATERFRONT
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

. . . . Rationale for
CAS . Minimum Maximum ' Sample of Maximum Frequency Range of Concentration Background Adjusted RII?EM Residential copc | Contaminant
Chemical ) ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration® Concentration Detection | Nondetects® @ | Concentration® N . ©) L) Flag Deletion or
etection Screening Residential Soil Criteria )
Selection
Polycyclic Aromatic Hydrocarbons
205-99-2 |[Benzo(b)fluoranthene 43 ] 43 ] ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 43 NA 150 C 900 No BSL
206-44-0 [Fluoranthene 59 J 59 J ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 59 NA 230,000 N 20,000 No BSL
129-00-0 |Pyrene 67 J 67 J ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 67 NA 170,000 N 13,000 No BSL
Metals
7429-90-5 PAIgllaltng 5,860 17,400 mg/kg DSY-SB201-S0O-0204 6/6 - 17400 ASL
7440-38-2 EANEIIe 7.7 J 26.3 mg/kg DSY-SB202-S0O-0204 6/6 - 26.3 ASL
7440-39-3 [Barium 13.9 18 J mg/kg DSY-S-TP02-1516 5/6 29-29 18 BSL, BKG
7440-41-7 [Beryllium 0.34 J 0.418 J mg/kg DSY-SB201-S0O-0204 5/6 0.21-0.21 0.418 BSL, BKG
7440-43-9 [Cadmium 0.56 J 0.56 J mg/kg DSY-S-TP06-1213 1/6 0.214 - 0.63 0.56 BSL
7440-70-2 [Calcium 812 3,490 mg/kg DSY-S-TP02-1516 6/6 - 3490 NUT
7440-47-3 [SlgeInllilg 6.6 J 21.2 mg/kg DSY-SB201-S0O-0204 6/6 - 21.2 ASL
7440-48-4 [SLEll 4.4 ] 29.9 mg/kg DSY-S-TP05-1213 6/6 - 29.9 ASL
7440-50-8 7] 29.9 J mg/kg DSY-SB201-S0-0204 6/6 - 29.9 BSL
7439-89-6 [ifelyl 16,800 45,500 mg/kg DSY-SB202-S0O-0204 6/6 - 45500 ASL
7439-92-1 [Lead 7.6 34.2 ] mg/kg DSY-S-TP02-1516 6/6 - 34.2 BSL
7439-95-4 |Magnesium 2,230 5,220 mg/kg DSY-SB201-SO-0204 6/6 - 5220 NUT
7439-96-5 |Manganese 104 J 800 mg/kg DSY-S-TP05-1213 6/6 - 800 BKG
7440-02-0 [Nickel 10.7 J 38.6 mg/kg DSY-SB201-S0O-0204 6/6 - 38.6 BSL
7440-09-7 [Potassium 121 ] 365 mg/kg DSY-S-TP05-1213 6/6 - 365 1,699 NA NA No NUT, BKG
7440-23-5 [Sodium 9 2317 mg/kg DSY-S-TP05-1213 216 36.7 - 342 23 83 NA NA No NUT, BKG
7440-62-2 [Vanadium 9 18.6 mg/kg DSY-SB201-S0O-0204 6/6 - 18.6 23 39 N 550 No BSL, BKG
7440-66-6_|Zinc 52.5J 75.7 J mg/kg | DSY-SB202-SO-0204 6/6 - 75.7 | 66 | 2,300 N 6,000 No BSL
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level.
8 - Value is for hexavalent chromium.
For elimination as a COPC:
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the BKG = Within Background Levels
chemical was retained as a COPC. BSL = Below COPC Screening Level
NTX = No toxicity criteria
Associated Samples NUT = Essential nutrient
DSY-SB201-S0-0204 DSY-S-TP02-1516
DSY-SB202-S0-0204 DSY-S-TP05-1213
DSY-S-TP01-1112 DSY-S-TP06-1213
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TABLE 5-24

COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - SOUTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

CAS . Minimum Maximum _ Sample of Maximum Frequency Range of Concentration Background _ US_EPA RSL _ RIDEM GA Exceer
Number Chemical Concentration® | Concentration® units Concentration of . Nondetects?® Used for Concentration® Migration from Soil Leachability Scr_eerpng
Detection Screening® to Groundwater® Criteria® Criteria?
Polycyclic Aromatic Hydrocarbons
43 43 ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 43 NA 35 NA Yes
206-44-0 |Fluoranthene 59 J 59 J ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 59 NA 70,000 NA No
129-00-0 [Pyrene 67 J 67 J ug/kg DSY-S-TP01-1112 1/3 3.61 - 3.66 67 NA 9,500 NA No
Metals
7429-90-5 |Aluminum 5,860 17,400 mg/kg DSY-SB201-S0O-0204 6/6 - 17,400 NA No
7440-38-2 7.7 ] 26.3 mg/kg DSY-SB202-S0O-0204 6/6 - 26.3 NA
7440-39-3 [Barium 13.9 18 J mg/kg DSY-S-TP02-1516 5/6 29-2.9 18 NA
7440-41-7 0.34 J 0.418 J mg/kg DSY-SB201-S0O-0204 5/6 0.21-0.21 0.418 NA
7440-43-9 [eEtelall¥sy 0.56 J 0.56 J mg/kg DSY-S-TP06-1213 1/6 0.214 - 0.63 0.56 0.52 NA
7440-70-2 812 3,490 mg/kg DSY-S-TP02-1516 6/6 - 3,490 NA
7440-47-3 [ty 6.6 J 21.2 mg/kg | DSY-SB201-SO-0204 6/6 - 21.2 0.00059 @ NA
7440-48-4 [OIeEI 4.4 ) 29.9 mg/kg DSY-S-TP05-1213 6/6 - 29.9 0.21 NA
7440-50-8 [oLe]o]oL:ls 7 299 mg/kg DSY-SB201-S0O-0204 6/6 - 29.9 22 NA
7439-89-6 RIfe]yl 16,800 45,500 mg/kg DSY-SB202-S0O-0204 6/6 - 45,500 270 NA
7439-92-1 [REL 7.6 J 34.2 ] mg/kg DSY-S-TP02-1516 6/6 - 34.2 14 © NA
7439-95-4 |Magnesium 2,230 5,220 mg/kg DSY-SB201-S0O-0204 6/6 - 5,220 NA
7439-96-5 [Manganese 104 J 800 mg/kg DSY-S-TP05-1213 6/6 - 800 21 NA
7440-02-0 e 10.7 J 38.6 mg/kg DSY-SB201-S0O-0204 6/6 - 38.6 20 NA
7440-09-7 |Potassium 121 J 365 mg/kg DSY-S-TP05-1213 6/6 - 365 NA
7440-23-5 [Sodium 9 23 J mg/kg DSY-S-TP05-1213 2/6 36.7 - 342 23 NA
7440-62-2 [Vanadium 9 18.6 mg/kg DSY-SB201-S0O-0204 6/6 - 18.6 NA
7440-66-6 |Zinc 52.5J 75.7 J mg/kg DSY-SB202-S0O-0204 6/6 - 75.7 NA
Footnotes: Definitions:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.
2 - Values presented are sample-specific quantitation limits.
3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

7 - Value is for hexavalent chromium.

8 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-SB201-S0O-0204
DSY-SB202-S0O-0204
DSY-S-TP01-1112

W5211766F

DSY-S-TP02-1516
DSY-S-TP05-1213
DSY-S-TP06-1213

J = Estimated value
NA = Not Applicable/Not Available
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OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - PCB REMOVAL AREA

TABLE 5-25

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
Concentrati Adjusted | RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of encentration Background Juste . esiaentiall -opc| contaminant
Chemical ) ] Units . of Used for ] USEPA RSL Direct Exposure .
Number Concentration™ | Concentration™ Concentration Detection | Nondetects® @ | Concentration® o . 5) e Flag | Deletion or
etection Screening Residential Soil Criteria S L@
election
Polycyclic Aromatic Hydrocarbons
91-57-6 |2-Methylnaphthalene 18.8 J 299 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 299 NA 23,000 N 123,000 No BSL
83-32-9 |Acenaphthene 10 J 1,000 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 1,000 NA 340,000 N 43,000 No BSL
208-96-8 |Acenaphthylene 695 695 ug/kg DSY-S0O-SB209-0.30.7 1/3 3.94 - 360 695 NA 340,000 N® 23,000 No BSL
120-12-7 |Anthracene 45.1J 2,290 ug/kg DSY-S0O-SB209-0.30.7 213 3.94 - 360 2,290 NA 1,700,000 N 35,000 BSL
Benzo(a)anthracene 42 J 5,740 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 5,740 NA 150 C ASL
Benzo(a)pyrene 46.3 J 4,920 ug/kg DSY-S0O-SB209-0.30.7 3/3 - 4,920 NA 15C ASL
Benzo(b)fluoranthene 50 J 7,120 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 7,120 NA 150 C ASL
Benzo(g,h,i)perylene 28.4 ] 2,070 ug/kg DSY-SO-SB209-0.30.7 3/3 - 2,070 NA ASL
Benzo(k)fluoranthene 28.8 J 2,480 ug/kg DSY-S0O-SB209-0.30.7 3/3 - 2,480 NA 1,500 C ASL
Chrysene 45 ) 5,650 ug/kg DSY-SO-SB209-0.30.7 4/4 - 5,650 NA ASL
Dibenzo(a,h)anthracene 10.1J 820 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 820 NA 15C ASL
206-44-0 |Fluoranthene 82 J 13,400 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 13,400 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 6.3 J 1,220 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 1,220 NA 230,000 N 28,000 No BSL
2357 2070 | ugkg | DSY-50-SB2000307 | /3 : 2070 NA ASL
91-20-3 |Naphthalene 14.7 J 751 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 751 NA 3,600 C 54,000 No BSL
85-01-8 |Phenanthrene 60 J 9,530 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 9,530 NA 170,000 N© 40,000 No BSL
129-00-0 [Pyrene 58 J 10,100 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 10,100 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
11096-82-5 Yoo le] gk WAs]0} 24.2J 416 J ug/kg DSY-S0O-SB209-0.30.7 217 17.2 - 36 416 NA 220 C NA ASL
ICKIECISEe Total Aroclors 24.2J 416 J ug/kg DSY-S0O-SB209-0.30.7 216 17.2-18.1 416 NA 220 C 10,000 ASL
Metals
7429-90-5 |Aluminum 9,120 12,300 mg/kg DSY-S-MW06-SS01 3/3 - 12,300 NA BKG
7440-38-2 10.4 21.8J mg/kg DSY-S0O-SB208-000.5 4/4 - 21.8 ASL
7440-39-3 |Barium 14.8 J 354 mg/kg DSY-S0O-SB208-000.5-D 4/4 - 35.4 BSL, BKG
7440-41-7 |Beryllium 0.45 0.576 mg/kg DSY-S0O-SB208-000.5-D 3/3 - 0.576 BSL, BKG
7440-43-9 |Cadmium 0.232 J 1.4 mg/kg B6-S1 2/4 0.122 - 0.61 1.4 BSL
7440-70-2 |Calcium 416 J 1,180 mg/kg DSY-S-MW06-SS01 3/3 - 1,180 NUT, BKG
7440-47-3 |Chromium 10 J 15.8 J mg/kg DSY-S-MW06-SS01 4/4 - 15.8 BKG
7440-48-4 8.62 J 22.7 mg/kg DSY-S-MW06-SS01 3/3 - 22.7 ASL
7440-50-8 23.4] 33.5J mg/kg DSY-S0O-SB209-0.30.7 3/3 - 33.5 BSL
7439-89-6 22,500 32,000 mg/kg DSY-SO-SB208-000.5 3/3 - 32,000 ASL
7439-92-1 |Lead 16.4 J 26.5J mg/kg DSY-S0O-SB209-0.30.7 4/4 - 26.5 BSL, BKG
7439-95-4 |Magnesium 2,840 4,090 mg/kg DSY-S-MW06-SS01 3/3 - 4,090 NUT
7439-96-5 IVEGIERENE 293 619 mg/kg DSY-S-MW06-SS01 3/3 - 619 ASL
7439-97-6 [Mercury 0.0168 J 0.0247 J mg/kg DSY-S0O-SB208-000.5 2/3 0.0359 - 0.05 0.0247 BSL, BKG
7440-02-0 |Nickel 21.1 26.3 mg/kg DSY-S0O-SB208-000.5-D 3/3 - 26.3 BSL
7440-09-7 |Potassium 282 394 J mg/kg DSY-S0O-SB209-0.30.7 3/3 904 - 904 394 NUT, BKG
7782-49-2 |Selenium 0.301J 0.631 mg/kg DSY-S0O-SB208-000.5-D 2/3 0.82-1.51 0.631 BSL
7440-23-5 |Sodium 714 714 mg/kg DSY-S0O-SB209-0.30.7 1/2 182 - 904 71.4 NUT, BKG
7440-62-2 |Vanadium 14.2 25.1 mg/kg DSY-S0O-SB208-000.5 3/3 - 25.1 34 39 N 550 No BSL, BKG
7440-66-6 |Zinc 75.5 ] 137 J mg/kg DSY-S0O-SB209-0.30.7 3/3 - 137 2,300 N 6,000 No BSL
W5211766F CTO WE20




TABLE 5-25

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SURFACE SOIL - PCB REMOVAL AREA

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2

Footnotes:

1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations.

2 - Values presented are sample-specific quantitation limits.

3 - The maximum detected concentration is used for screening purposes.

4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag)
are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06
(carcinogens denoted with a "C" flag).

6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011.

7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level.

8 - Value is for acenaphthene.

9 - Value is for pyrene.

10 - Value is for hexavalent chromium.

11 - Value is for mercuric chloride (and other mercury salts).

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the
chemical was retained as a COPC.

Associated Samples
DSY-S-MWO06-SS01
DSY-S0-SB208-000.5
DSY-S0-SB208-000.5-D
DSY-S0-SB209-0.30.7
DSY-S0-SB215-000.5
DSY-S0-SB216-000.5
DSY-S0-SB217-000.5
DSY-S0-SB224-000.5
DSY-S0-SB224-000.5-D
B6-S1

W5211766F

Definitions:

C = Carcinogen

COPC = Chemical Of Potential Concern
J = Estimated value

N = Noncarcinogen

NA = Not Applicable/Not Available

Rationale Codes:
For selection as a COPC:
ASL = Above Screening Level.

For elimination as a COPC:
BKG = Within Background Levels
BSL = Below COPC Screening Level
NTX = No toxicity criteria
NUT = Essential nutrient

CTO WE20



TABLE 5-26
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - PCB REMOVAL AREA
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
CAS _ Minimum Maximum . Sample of Maximum Frequency Range of Concentration Above _ US_EPA RSL _ RIDEM GA Exceeds
Number Chemical Concentration® | Concentration® | UM Concentration of Nondetects? Used for Background | Migration from Soil Leachability Screening
Detection Screening® | Concentration?® | to Groundwater® Criteria® Criteria?
Polycyclic Aromatic Hydrocarbons
18.8J 299 ug/kg DSY-SO-SB209-0.30.7 2/3 360 - 360 299 NA 140 NA
83-32-9 |Acenaphthene 10 J 1,000 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 1,000 NA 4,100 NA No
208-96-8 [Acenaphthylene 695 695 ug/kg DSY-SO-SB209-0.30.7 1/3 3.94 - 360 695 NA 4,100 ) NA No
120-12-7 |Anthracene 45.1 J 2,290 ug/kg DSY-SO-SB209-0.30.7 2/3 3.94 - 360 2,290 NA 42,000 NA
Benzo(a)anthracene 42 ] 5,740 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 5,740 NA NA
Benzo(a)pyrene 46.3 J 4,920 ug/kg DSY-S0-SB209-0.30.7 3/3 - 4,920 NA 240,000
Benzo(b)fluoranthene 50 J 7,120 ug/kg DSY-S0O-SB209-0.30.7 4/4 - 7,120 NA NA
191-24-2 28.4 ) 2,070 ug/kg DSY-SO-SB209-0.30.7 3/3 - 2,070 NA NA
Benzo(k)fluoranthene 28.8 J 2,480 ug/kg DSY-S0O-SB209-0.30.7 3/3 - 2,480 NA NA
218-01-9 KSilgRLIlC) 45 ] 5,650 ug/kg DSY-S0-SB209-0.30.7 4/4 - 5,650 NA NA
Dibenzo(a,h)anthracene 10.1J 820 ug/kg DSY-S0O-SB209-0.30.7 2/3 360 - 360 820 NA NA
206-44-0 [Fluoranthene 82 J 13,400 ug/kg DSY-S0-SB209-0.30.7 4/4 - 13,400 NA NA
86-73-7 |Fluorene 6.3 J 1,220 ug/kg DSY-SO-SB209-0.30.7 2/3 360 - 360 1,220 NA NA
ICRERICECl Indeno(1,2,3-cd)pyrene 2357 2,070 ug/kg DSY-S0-SB209-0.30.7 3/3 - 2,070 NA NA
Naphthalene 14.7 J 751 ug/kg DSY-SO-SB209-0.30.7 2/3 360 - 360 751 NA 800
Phenanthrene 60 J 9,530 ug/kg DSY-S0-SB209-0.30.7 4/4 - 9,530 NA NA
129-00-0 NV 58 J 10,100 ug/kg DSY-SO-SB209-0.30.7 414 - 10,100 NA NA
Pesticides/PCBs
(RCEPEY Aroclor-1260 24.2 ] 416 J ug/kg DSY-SO-SB209-0.30.7 2/7 17.2 - 36 416 NA NA
1336-36-3 REIEIWNGIAES 24.2 ] 416 J ug/kg DSY-SO-SB209-0.30.7 2/6 17.2 -18.1 416 NA 10,000
Metals
7429-90-5 |Aluminum 9,120 12,300 mg/kg DSY-S-MWO06-SS01 3/3 - 12,300 NA
@M 10.4 21.8J mg/kg DSY-SO-SB208-000.5 414 - 21.8 NA
7440-39-3 |Barium 14.8 J 35.4 J mg/kg DSY-SO-SB208-000.5-D 4/4 - 35.4 NA
7440-41-7 |Beryllium 0.45 0.576 mg/kg DSY-SO-SB208-000.5-D 3/3 - 0.576 NA
| 7440-43-9 [ 0.232 J 14 mg/kg B6-S1 214 0.122 - 0.61 14 0.52 NA
7440-70-2 [Calcium 416 J 1,180 mg/kg DSY-S-MW06-SS01 3/3 - 1,180 NA
7440-47-3 |Chromium 10 J 15.8 J mg/kg DSY-S-MWO06-SS01 4/4 - 15.8 0.00059 © NA
7440-48-4 [oIJEs 8.62 J 22.7 mg/kg DSY-S-MWO06-SS01 3/3 - 22.7 0.21 NA
7440-50-8 [oleJoJol=ls 23.4 J 33.5J mg/kg DSY-SO-SB209-0.30.7 3/3 - 33.5 22 NA
7439-89-6 [l 22,500 32,000 mg/kg DSY-SO-SB208-000.5 3/3 - 32,000 270 NA
7439-92-1 [REL| 16.4 J 26.5 J mag/kg DSY-S0-SB209-0.30.7 414 - 26.5 14 9 NA
7439-95-4 2,840 4,090 mg/kg DSY-S-MW06-SS01 3/3 - 4,090 NA
7439-96-5 QVEUETENE 293 619 mg/kg DSY-S-MWO06-SS01 3/3 - 619 21 NA
7439-97-6 0.0168 J 0.0247 J mg/kg DSY-SO-SB208-000.5 2/3 0.0359 - 0.05 0.0247 NA
7440-02-0 [NISE 21.1 26.3 mg/kg DSY-SO-SB208-000.5-D 3/3 - 26.3 20 NA
7440-09-7 282 394 J mg/kg DSY-SO-SB209-0.30.7 3/3 904 - 904 394 NA
7782-49-2 REEWININ 0.301 J 0.631 mg/kg DSY-SO-SB208-000.5-D 2/3 0.82-1.51 0.631 0.4 NA
7440-23-5 |Sodium 71.4 ) 71.4 ) mg/kg DSY-SO-SB209-0.30.7 1/2 182 - 904 71.4 NA
7440-62-2 |Vanadium 14.2 25.1 mg/kg DSY-S0-SB208-000.5 3/3 - 25.1 NA
7440-66-6 |Zinc 75.5 J 137 J mg/kg DSY-SO-SB209-0.30.7 3/3 - 137 NA
TCLP Metals
7440-47-3 [Chromium 13.6 136 | ug/ll | DSY-S-MW06-SS01 | 1/1 - 13.6 [ NA | NA | 1,100 | No
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TABLE 5-26
COMPARISON OF CHEMICAL CONCENTRATIONS TO SCREENING CRITERIA FOR MIGRATION FROM SURFACE SOIL TO GROUNDWATER - PCB REMOVAL AREA
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. J = Estimated value
2 - Values presented are sample-specific quantitation limits. NA = Not Applicable/Not Available

3 - The maximum detected concentration is used for screening purposes.
4 - Background concentration is upper prediction limit. See Appendix G.
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.

7 - Value is for acenaphthene.

8 - Value is for pyrene.

9 - Value is for hexavalent chromium.

10 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-S-MW06-SS01
DSY-S0O-SB208-000.5
DSY-SO-SB208-000.5-D
DSY-S0O-SB209-0.30.7
DSY-S0O-SB215-000.5
DSY-S0O-SB216-000.5
DSY-S0O-SB217-000.5
DSY-S0O-SB224-000.5
DSY-S0O-SB224-000.5-D
B6-S1
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TABLE 5-27
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - PCB REMOVAL AREA
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 1 OF 2
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum : Sample of Maximum Frequency Range of oncentration Background Juste . esidentia COPC| Contaminant
Chemical . ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria )
Selection
Polycyclic Aromatic Hydrocarbons
91-57-6 |2-Methylnaphthalene 3.38 J 281 ug/kg DSY-S0-5B214-0203 3/6 3.83 - 360 281 NA 23,000 N 123,000 No BSL
83-32-9 |Acenaphthene 2.87J 2.87J ug/kg DSY-S0-5B213-0203 1/6 3.53 - 360 2.87 NA 340,000 N 43,000 No BSL
208-96-8 |Acenaphthylene 35 47.2 ug/kg DSY-SO-SB214-0203 4/6 3.9 - 360 47.2 NA 340,000 N® 23,000 No BSL
120-12-7 |Anthracene 4.71 J 17.2 ug/kg DSY-S0O-SB212-0204 3/6 4.11 - 360 17.2 NA 1,700,000 N 35,000 No BSL
Benzo(a)anthracene 325 252 ug/kg DSY-S0O-SB214-0203 6/7 360 - 360 252 NA 900 Yes ASL
Benzo(a)pyrene 18.9 172 ug/kg DSY-S0O-SB214-0203 6/7 360 - 360 172 NA 400 Yes ASL
PRI EYAl Benzo(b)fluoranthene 26.6 336 ug/kg DSY-S0O-SB214-0203 6/7 360 - 360 336 NA 900 Yes ASL
191-24-2 |Benzo(g,h,i)perylene 10.7 J 91.1 ug/kg DSY-SO-SB214-0203 6/7 360 - 360 91.1 NA 170,000 N® 800 No BSL
207-08-9 [Benzo(k)fluoranthene 1137 124 ug/kg DSY-S0-SB214-0203 6/7 360 - 360 124 NA 1,500 C 900 No BSL
218-01-9 [Chrysene 20.5 356 ug/kg DSY-S0-5B214-0203 6/7 360 - 360 356 NA 15,000 C 400 No BSL
7.48 ] 437 uglkg | DSY-SO-SB214-0203 3/6 3.83 - 360 437 NA 15 C 400 Yes ASL
206-44-0 [Fluoranthene 39.6 451 ug/kg DSY-S0-5B214-0203 6/7 360 - 360 451 NA 230,000 N 20,000 No BSL
86-73-7 |Fluorene 2.22J 8.85 J ug/kg DSY-S0O-SB212-0204 3/6 4.11 - 360 8.85 NA 230,000 N 28,000 No BSL
193-39-5 |Indeno(1,2,3-cd)pyrene 10.2 J 82.7 ug/kg DSY-S0-5B214-0203 5/6 360 - 360 82.7 NA 150 C 900 No BSL
91-20-3 [Naphthalene 257 175 ug/kg DSY-S0-5B214-0203 4/6 3.9 - 360 175 NA 3,600 C 54,000 No BSL
85-01-8 |Phenanthrene 24.8 400 ug/kg DSY-S0-5B214-0203 6/7 360 - 360 400 NA 170,000 N© 40,000 No BSL
129-00-0 [Pyrene 33.9 375 ug/kg DSY-S0-5SB214-0203 6/7 360 - 360 375 NA 170,000 N 13,000 No BSL
Pesticides/PCBs
1336-36-3 |Total Aroclors | 95 95 ug/kg B6-S6 16 | 17.2-26.9 | 95 NA 220 C | 10,000 No | BSL
Metals
7429-90-5 FaITallalthn! 2,180 19,900 mg/kg DSY-S-MWO06-0406 6/6 - 19,900 NA ASL
7440-36-0 1.15 J 1.15 J mg/kg | DSY-SO-SB214-0203 1/6 0.428 - 17.6 1.15 10 BSL
7440-38-2 LYELEhIM 1.47 ) 47.2 J mg/kg DSY-S0-5B214-0203 77 - 47.2 ASL
7440-39-3 |Barium 5.5J 57.7 J mg/kg DSY-S0-5B214-0203 6/6 - 57.7 BSL
7440-41-7 |Beryllium 0.507 J 0.759 mg/kg DSY-S0O-SB214-0203 5/6 0.34-0.34 0.759 BSL
7440-43-9 [Cadmium 0.0903 J 1.4 mg/kg B6-S6 217 0.107 -1 1.4 BSL
7440-70-2 |Calcium 279 J 2,040 J mg/kg DSY-S0O-5B214-0203 6/6 - 2,040 NUT
7440-47-3 [ealgeInlltin 0.788 J 25.6 J mg/kg DSY-S-MWO06-0406 77 - 25.6 ASL
7440-48-4 [SeleEll 129 24 mg/kg DSY-S-MWO06-0406 6/6 - 24 ASL
7440-50-8 1.67 J 39.5 J mg/kg | DSY-SO-SB214-0203 6/6 - 39.5 BSL
7439-89-6 QIfelyl 6,800 43,600 mg/kg DSY-S-MWO06-0406 6/6 - 43,600 ASL
7439-92-1 |Lead 2.49 J 81.4J mg/kg DSY-S0-5B214-0203 77 - 81.4 BSL
7439-95-4 |Magnesium 646 7,130 mg/kg DSY-S-MWO06-0406 6/6 - 7,130 NUT
7439-96-5 QVERIERENE 305 1,190 mg/kg DSY-S0O-SB214-0203 6/6 - 1,190 ASL
7439-97-6 [Mercury 0.0138 J 0.0603 mg/kg DSY-S0-5B214-0203 3/6 0.0276 - 0.05 0.0603 BSL
7440-02-0 |Nickel 0.596 39.7 mg/kg DSY-S-MWO06-0406 6/6 - 39.7 BSL
7440-09-7 [Potassium 166 681 J mg/kg DSY-S0O-SB212-0204 6/6 - 681 NUT, BKG
7782-49-2 |Selenium 0.67 1.31 mg/kg DSY-S0-5B214-0203 2/6 0.268 - 1.49 1.31 BSL
7440-23-5 |Sodium 90.6 J 90.6 J mg/kg DSY-S0-5SB214-0203 1/5 161-179 90.6 NUT
7440-62-2 |Vanadium 3.97 20.6 mg/kg DSY-S0-SB213-0203 6/6 - 20.6 BSL, BKG
7440-66-6 |Zinc 27.1J 335 J mg/kg DSY-S0-5B214-0203 6/6 - 335 BSL
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TABLE 5-27

OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - DIRECT CONTACT WITH SUBSURFACE SOIL - PCB REMOVAL AREA

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLANC

PAGE 2 OF 2
c . Adi d RIDEM Residential Rationale for
CAS . Minimum Maximum . Sample of Maximum Frequency Range of oncentration Background Juste . esidentia CcoPC| Contaminant
Chemical . ) Units . of Used for ) USEPA RSL Direct Exposure .
Number Concentration® | Concentration®™ Concentration Detection | Nondetects® 3 | Concentration® - . ©) 6 Flag Deletion or
etection Screening Residential Soil Criteria -
Selection

Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. C = Carcinogen
2 - Values presented are sample-specific quantitation limits. COPC = Chemical Of Potential Concern
3 - The maximum detected concentration is used for screening purposes. J = Estimated value
4 - Background concentration is upper prediction limit. See Appendix G. N = Noncarcinogen
5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012. The noncarcinogenic values (denoted with a "N" flag) NA = Not Applicable/Not Available

are the screening level divided by 10 to correspond to a target hazard quotient of 0.1. Carcinogenic values represent an incremental cancer risk of 1.0E-06

(carcinogens denoted with a "C" flag). Rationale Codes:
6 - Rhode Island Department of Environmental Management (RIDEM), DEM-DSR-01-93, November 2011. For selection as a COPC:
7 - The chemical is selected as a COPC if the maximum detected concentration exceeds the risk-based COPC screening level. ASL = Above Screening Level and site background.
8 - Value is for acenaphthene.
9 - Value is for pyrene. For elimination as a COPC:
10 - Value is for hexavalent chromium. BKG = Within Background Levels
11 - Value is for mercuric chloride (and other mercury salts). BSL = Below COPC Screening Level

NTX = No toxicity criteria
Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria. Shaded chemical name indicates that the NUT = Essential nutrient
chemical was retained as a COPC.
Associated Samples
DSY-S-MW06-0406
DSY-S0-SB210-0102
DSY-S0-SB211-0102
DSY-S0-SB212-0204
DSY-S0-SB213-0203
DSY-S0-SB214-0203
B6-S6
W5211766F CTO WE20



TABLE 5-28
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - PCB REMOVAL AREA
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
- . . Frequency Concentration 'TJSEPA RSL RIDEM GA Exceeds
CAS , Minimum Maximum ) Sample of Maximum Range of Background Migration from S )
Chemical _ _ Units . of Used for ) . Leachability Screening
Number Concentration® | Concentration® Concentration Detection | Nondetects? 3 | Concentration® Soil to ) o
etection Screening Groundwater® Criteria Criteria?
Polycyclic Aromatic Hydrocarbons
3.38J 281 uglkg | DSY-SO-SB214-0203 3/6 3.83 - 360 281 NA 140 NA
83-32-9 |Acenaphthene 2.87 J 2.87 J uglkg | DSY-SO-SB213-0203 1/6 3.53 - 360 2.87 NA 4,100 NA
208-96-8 |Acenaphthylene 35 47.2 ug/kg DSY-SO-SB214-0203 4/6 3.9 - 360 47.2 NA 4,100 ) NA
120-12-7 |Anthracene 471 17.2 uglkg | DSY-SO-SB212-0204 3/6 4.11 - 360 17.2 NA 42,000 NA
Benzo(a)anthracene 32.5 252 ug/kg DSY-SO-SB214-0203 6/7 360 - 360 252 NA 10 NA
Benzo(a)pyrene 18.9 172 ug/kg DSY-S0-SB214-0203 6/7 360 - 360 172 NA 35 240,000
205-99-2 EBEEWJ()IHPIEINGERTE] 26.6 336 ug/kg DSY-S0O-SB214-0203 6/7 360 - 360 336 NA 35 NA
191-24-2 |Benzo(g,h,i)perylene 10.7 J 91.1 ug/kg DSY-SO-SB214-0203 6/7 360 - 360 91.1 NA 9,500 ©® NA
207-08-9 [Benzo(k)fluoranthene 11.37J 124 ug/kg DSY-S0O-SB214-0203 6/7 360 - 360 124 NA 350 NA
218-01-9 [Chrysene 20.5 356 uglkg | DSY-SO-SB214-0203 6/7 360 - 360 356 NA 1,100 NA
7.48 ) 43.7 uglkg | DSY-SO-SB214-0203 3/6 3.83 - 360 43.7 NA 11 NA
206-44-0 [Fluoranthene 39.6 451 uglkg | DSY-SO-SB214-0203 6/7 360 - 360 451 NA 70,000 NA
86-73-7 |Fluorene 2.22 ) 8.85 J uglkg | DSY-SO-SB212-0204 3/6 4.11 - 360 8.85 NA 4,000 NA
193-39-5 |Indeno(1,2,3-cd)pyrene 10.2 J 82.7 ug/kg DSY-S0-SB214-0203 5/6 360 - 360 82.7 NA 120 NA
91-20-3  |NERIGETE 2513 175 uglkg | DSY-SO-SB214-0203 416 3.9 - 360 175 NA 800 Yes
85-01-8 |Phenanthrene 24.8 400 ug/kg DSY-SO-SB214-0203 6/7 360 - 360 400 NA 9,500 ©® NA No
129-00-0 |[Pyrene 33.9 375 uglkg | DSY-SO-SB214-0203 6/7 360 - 360 375 NA 9,500 NA No
Pesticides/PCBs
R % | ugkg | B6Se | 16 [ 172269 | 9 0000 IR
Metals
7429-90-5 [Aluminum 2,180 19,900 ma/kg DSY-S-MWO06-0406 6/6 - 19,900 NA
7440-36-0 NS 1.15 J 1.15 J mg/kg | DSY-SO-SB214-0203 1/6 0.428 - 17.6 1.15 NA
7440-38-2 FAEEHI 1.47 J 47.2 ] mg/kg DSY-S0O-SB214-0203 717 - 47.2 NA
7440-39-3 5.5 J 57.7 J mg/kg | DSY-SO-SB214-0203 6/6 - 57.7 NA
7440-41-7 0.507 J 0.759 mg/kg | DSY-SO-SB214-0203 5/6 0.34-0.34 0.759 NA
7440-43-9 (O llL 0.0903 J 1.4 mg/kg B6-S6 217 0.107 -1 1.4 0.52 NA Yes
7440-70-2 279 J 2,040 J mg/kg | DSY-SO-SB214-0203 6/6 - 2,040 NA
7440-47-3 [Sg NN 0.788 J 25.6 J mg/kg DSY-S-MWO06-0406 717 - 25.6 18 0.00059 © NA Yes
7440-48-4 [@e]eE:Nl 1.29J 24 mg/kg DSY-S-MWO06-0406 6/6 - 24 17 0.21 NA Yes
7440-50-8 [SIoI 1 1.67 J 39.5 J mg/kg | DSY-SO-SB214-0203 6/6 - 39.5 24 22 NA Yes
7439-89-6 [Igly 6,800 43,600 ma/kg DSY-S-MWO06-0406 6/6 - 43,600 39,173 270 NA Yes
7439-92-1 [HEN] 2.49 ] 81.4J mg/kg | DSY-SO-SB214-0203 717 - 81.4 12 14 9 NA Yes
7439-95-4 646 7,130 mg/kg DSY-S-MW06-0406 6/6 - 7,130 3,811 NA
7439-96-5 IVEULERENC] 305 1,190 mg/kg DSY-S0-SB214-0203 6/6 - 1,190 1,037 21 NA Yes
7439-97-6 [NEEIRY 0.0138 J 0.0603 mg/kg | DSY-SO-SB214-0203 3/6 0.0276 - 0.05 0.0603 0.012 0.033 NA Yes
7440-02-0 NG 0.596 39.7 mg/kg DSY-S-MW06-0406 6/6 - 39.7 28 20 NA Yes
7440-09-7 166 681J | mg/kg | DSY-SO-SB212-0204 6/6 - 681 NA
7782-49-2 AU 0.67 1.31 mg/kg | DSY-SO-SB214-0203 2/6 0.268 - 1.49 1.31 0.286 0.4 NA
7440-23-5 [Sodium 90.6 J 90.6 J mg/kg | DSY-SO-SB214-0203 1/5 161 - 179 90.6 NA
7440-62-2 |Vanadium 3.97 20.6 mg/kg DSY-S0-SB213-0203 6/6 - 20.6 NA
@_ 27.1) 335 J mg/kg | DSY-SO-SB214-0203 6/6 - 335 NA
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TABLE 5-28
OCCURRENCE, DISTRIBUTION, AND SELECTION OF CHEMICALS OF POTENTIAL CONCERN - MIGRATION FROM SUBSURFACE SOIL TO GROUNDWATER - PCB REMOVAL AREA
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
Footnotes: Definitions:
1 - Sample and duplicate are considered as two separate samples when determining the minimum and maximum concentrations. J = Estimated value
2 - Values presented are sample-specific quantitation limits. NA = Not Applicable/Not Available

3 - The maximum detected concentration is used for screening purposes.

4 - Background concentration is upper prediction limit. See Appendix G.

5 - USEPA Regional Screening Levels for Chemical Contaminants at Superfund Sites, May 2012.
6 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
7 - Value is for acenaphthene.

8 - Value is for pyrene.

9 - Value is for hexavalent chromium.

10 - Value is MCL based soil screening level.

Shaded criterion indicates that the maximum detected concentration exceeds one or more screening criteria.

Associated Samples
DSY-S-MWO06-0406
DSY-S0O-SB210-0102
DSY-S0O-SB211-0102
DSY-SO-SB212-0204
DSY-SO-SB213-0203
DSY-S0O-SB214-0203
B6-S6
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TABLE 5-29
CHEMICALS RETAINED AS COPCS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

North Waterfront Central Shipyard Building 234 South PCB Removal Area
Waterfront
Chemical Surface Subsurface - Groundwater Soil Gas Surface Subsurface - Groundwater Surface Subsurface - Groundwater Subsurface Surface .
. . Direct Vapor Vapor - . Direct Vapor - . Direct Vapor . - Subsurface Soil
Soil Soil . . Soil Soil . Soil Soil . Soil Soil
Contact Intrusion Intrusion Contact Intrusion Contact Intrusion

Volatile Organic Compounds
1,3-Butadiene E
Acrylonitrile E
Benzene E
cis-1,2-Dichloroethene E E
Trichloroethene E.R E E E E
Vinyl Chloride E E E,R E
Semivolatile Organic Compounds
Benzo(a)anthracene E E E,R E E,R E
Benzo(a)pyrene E,R E E E,R E,R E E,R E
Benzo(b)fluoranthene E,R E E,R E E,R E
Benzo(g,h,i)perylene R
Benzo(k)fluoranthene E,R
Chrysene R R R R R
Dibenzo(a,h)anthracene E E E E E,R E
Hexachloroethane
Indeno(1,2,3-cd)pyrene E E E E,R
Pesticides/PCBs
Aroclor-1260 E
Total Aroclors E
Inorganics
Aluminum E E E E E E E E
Arsenic E,R E,R E,R E,R E,R E,R E,R E,R E,R E,R
Beryllium R
Cadmium E E
Chromium E E E E E E E E E E E
Cobalt E E E E E E E E E E E
Iron E E E E E E E E E E E E
Lead R
Manganese E E,R E E,R E.R E E.R E,R
Notes

E - Chemical exceeded USEPA screening criteria and was retained as a COPC.
R - Chemical exceeded RIDEM screening criteria and was retained as a COPC.
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SELECTION OF EXPOSURE PATHWAYS

TABLE 5-30

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 4
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Current Surface Soil Surface Soil Derecktor Shipyard Industrial Adult Ingestion Quant ) I L
Industrial workers may contact surface soil during normal work activities.
Worker Dermal Quant
Construction Adult Ingestion Quant . X . . . .
Construction workers may have contact with surface soil during excavation activities.
Workers Dermal Quant
Trespassers Adolescents Ingestion Quant
Dermal uant . . .
- Q Trespassers may contact surface soil while at the site.
Adult Ingestion Quant
Dermal Quant
Air Derecktor Shipyard Industrial Adult Inhalation uant ) . ) o ) o
Py Worker Q Industrial workers may be exposed to fugitive dust and volatile emissions during work activities.
Construction Adult Inhalation Quant  [Construction workers may be exposed to fugitive dust and volatile emissions during construction
Workers activities.
Trespassers Adolescents Inhalation Quant
- Trespassers may be exposed to fugitive dust and volatile emissions while at the site.
Adult Inhalation Quant
Subsurface Soil | Subsurface Soil Derecktor Shipyard Industrial Adult Ingestion None . ) .
Current industrial workers are not exposed to subsurface soil.
Worker Dermal None
Construction Adult Ingestion Quant [Construction workers may have contact with subsurface soil during excavation activities.
Workers Dermal Quant
Trespassers Adolescents Ingestion None
Dermal None .
- Current trespassers are not exposed to subsurface soil.
Adult Ingestion None
Dermal None
Air Derecktor Shipyard Industrial Adult Inhalation None ) ) )
Py Current industrial workers are not exposed to subsurface soil.
Worker
Construction Adult Inhalation Quant [Construction workers may have contact with subsurface soil during excavation activities.
Workers
Trespassers Adolescents Inhalation None
- Current trespassers are not exposed to subsurface soil.
Adult Inhalation None
Groundwater Groundwater Derecktor Shipyard Industrial Adult Ingestion None ) )
Current industrial workers are not exposed to groundwater.
Worker Dermal None
Construction Adult Ingestion uant . . ) ) -
9 Q Construction workers may have contact with ground water during excavation activities.
Workers Dermal Quant
Trespassers Adolescents Ingestion None
Users Dermal None
- Current trespassers are not exposed to groundwater.
Adult Ingestion None
Dermal None
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SELECTION OF EXPOSURE PATHWAYS

TABLE 5-30

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 4
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Current Groundwater Air Derecktor Shipyard Industrial Adult Inhalation None ) )
Current industrial workers are not exposed to groundwater.
Worker
Construction Adult Inhalation Quant  [Construction workers may be exposed to COPCs that have volatilized from groundwater during
Workers excavation activities.
Trespassers Adolescents Inhalation None
- Current trespassers are not exposed to groundwater.
Adult Inhalation None
Vapor Intrusion Industrial Adult Inhalation None - .
At present there are no buildings on the site.
Worker
Future Surface Soil Surface Soil Derecktor Shipyard Industrial Adult Ingestion Quant ) o L
Industrial workers may contact surface soil during normal work activities.
Worker Dermal Quant
Construction Adult Ingestion Quant . . . . . A
Construction workers may have contact with surface soil during excavation activities.
Workers Dermal Quant
Trespassers Adolescents Ingestion Quant
Dermal uant . . .
- Q Trespassers may contact surface soil while at the site.
Adult Ingestion Quant
Dermal Quant
Residents Child Ingestion Quant
Dermal Quant  [Although a future residential scenario is considered unlikely at the site
Adult Ingestion Quant this scenario is included to aid in future risk management decisions.
Dermal Quant
Air Derecktor Shipyard Industrial Adult Inhalation uant ) . ) - ) o
Py Worker Q Industrial workers may be exposed to fugitive dust and volatile emissions during work activities.
Construction Adult Inhalation Quant  [Construction workers may be exposed to fugitive dust and volatile emissions during construction
Workers activities.
Trespassers Adolescents Inhalation Quant
- Trespassers may be exposed to fugitive dust and volatile emissions while at the site.
Adult Inhalation Quant
Residents Child Inhalation Quant
Although a future residential scenario is considered unlikely at the site
Adult Inhalation Quant this scenario is included to aid in future risk management decisions.
Subsurface Soil | Subsurface Soil Derecktor Shipyard Industrial Adult Ingestion Quant [Although exposures to subsurface soil by industrial workers is considered unlikely at the site this
Worker Dermal Quant scenario is included to aid in future risk management decisions.
Construction Adult Ingestion Quant [Construction workers may have contact with subsurface soil during excavation activities.
Workers Dermal Quant
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TABLE 5-30
SELECTION OF EXPOSURE PATHWAYS
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 3 OF 4
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Future Subsurface Soil | Subsurface Soil Derecktor Shipyard Trespassers Adolescents Ingestion Quant
Dermal Quant  [Although exposures to subsurface soil by trespassers is considered unlikely at the site this
Adult Ingestion Quant [scenario is included to aid in future risk management decisions.
Dermal Quant
Residents Child Ingestion Quant
Dermal Quant  [Although a future residential scenario is considered unlikely at the site
Adult Ingestion Quant this scenario is included to aid in future risk management decisions.
Dermal Quant
Air Derecktor Shipyard Industrial Adult Inhalation Quant [Although exposures to subsurface soil by industrial workers is considered unlikely at the site this
Worker scenario is included to aid in future risk management decisions.
Construction Adult Inhalation Quant [Construction workers may have contact with subsurface soil during excavation activities.
Workers
Trespassers Adolescents Inhalation Quant
Although exposures to subsurface soil by trespassers is considered unlikely at the site this
Adult Inhalation Quant [scenario is included to aid in future risk management decisions.
Residents Child Inhalation Quant
Although a future residential scenario is considered unlikely at the site
Adult Inhalation Quant this scenario is included to aid in future risk management decisions.
Future Groundwater Groundwater Derecktor Shipyard Industrial Adult Ingestion Quant  [Future industrial workers may be exposed to groundwater if groundwater was used as a water
Worker Dermal Quant  [supply.
Construction Adult Inhalation Quant  [Construction workers may be exposed to COPCs that have volatilized from groundwater during
Workers excavation activities.
Trespassers Adolescents Ingestion None
Users Dermal None
- Future trespassers are not expected to be exposed to groundwater.
Adult Ingestion None
Dermal None
Residents Child Ingestion Quant
Dermal Quant  [Although a future residential scenario is considered unlikely at the site
Adult Ingestion Quant this scenario is included to aid in future risk management decisions.
Dermal Quant
Air Derecktor Shipyard Industrial Adult Inhalation None Future industrial workers are not exposed to be exposed to COPCs that have volatilized from
Worker groundwater.
Construction Adult Inhalation Quant  [Construction workers may be exposed to COPCs that have volatilized from groundwater during
Workers excavation activities.
Trespassers Adolescents Inhalation None
- Future trespassers are not expected to be exposed to groundwater.
Adult Inhalation None
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SELECTION OF EXPOSURE PATHWAYS

TABLE 5-30

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 4 OF 4
Scenario Medium Exposure Exposure Receptor Receptor Exposure Type of Rationale for Selection or Exclusion
Timeframe Medium Point Population Age Route Analysis of Exposure Pathway
Future Groundwater Air Derecktor Shipyard Residents Child Inhalation Quant
Although a future residential scenario is considered unlikely at the site
Adult Inhalation Quant this scenario is included to aid in future risk management decisions.
Vapor Intrusion Industrial Adult Inhalation Qual Future industrial workers could be exposed to COPCs that have volatilized from groundwater
Worker and migrated through building foundations and into indoor air.
Residents Child Inhalation Qual
Hypothetical residents could be exposed to COPCs that have volatilized from groundwater and
Adult Inhalation Qual migrated through building foundations and into indoor air.
Notes:

Qual - Qualitative.
Quant - Quantitative.

W5211766F
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TABLE 5-31
RECEPTORS AND EXPOSURE ROUTES FOR QUANTITATIVE EVALUATION
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptors Exposure Routes
Industrial Worker e Soil incidental ingestion
(current/future land use) e  Soil dermal contact

e Inhalation of air/dust emissions
e Direct ingestion of groundwater
e  Groundwater dermal contact

Construction Workers e Soil incidental ingestion

(current/future land use) e  Soil dermal contact

e Inhalation of air/dust emissions

e  Groundwater incidental ingestion (during excavation)
e  Groundwater dermal contact (during excavation)

e  Groundwater inhalation of volatile organics (during

excavation)
Trespassers (Adolescent/Adults) e Soil incidental ingestion
(current/future land use) e  Soil dermal contact

. Inhalation of air/dust emissions

Hypothetical Residents (Children/Adult) | ¢  Soil incidental ingestion

(future land use) e Soil dermal contact

e Inhalation of air/dust emissions

e Direct ingestion of groundwater

e  Groundwater dermal contact (showering/bathing)

e Inhalation of volatiles in groundwater (showering/bathing)
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EXPOSURE POINT CONCENTRATIONS

TABLE 5-32

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

North Waterfront Central Shipyard Former Building 234 South PCB Removal Area
Waterfront

Chemical Surface Soil Subsurface | Groundwater Surface Soil Subsurface | Groundwater Surface Soil Subsurface | Groundwater| Subsurface Surface Soil Subsurface

Unpaved All Soil Unpaved All Soil Unpaved All Soil Soil Unpaved All Soil

(mg/kg) (mg/kg) (mg/kg) (ug/L) (mg/kg) (mg/kg) (mg/kg) (ug/L) (mg/kg) (mg/kg) (mg/kg) (ug/L) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Volatile Organic Compounds
cis-1,2-Dichloroethene NA NA NA 4,269 NA NA NA NA NA NA NA 12.79 NA NA NA NA
Trichloroethene NA NA NA 12.20 NA NA NA NA NA NA NA 3.99 NA NA NA NA
Vinyl Chloride NA NA NA 1.479 NA NA NA NA NA NA NA 0.2630 NA NA NA NA
Semivolatile Organic Compounds
Benzo(a)anthracene 0.232® 0.207® NA NA ND-Soil 0.30? 0.278® NA 0.3249 0.3® NA NA NA 0.13Y 5.74Y 0.1469
Benzo(a)pyrene 0.165" 0.161? 0.044" NA ND-Soil 0.149 0.194@ NA 0.288@ 0.27@ 0.055® NA NA 0.120 4,920 0.167%
Benzo(b)fluoranthene 0.2630 0.251@ NA NA ND-Soil 0.349 0.247% NA 0.4779 0.43?® NA NA NA 0.18® 7.120 0.322%
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA NA NA NA NA 0.072%Y 2.07% NA
Benzo(K)fluoranthene NA NA NA NA NA NA NA NA NA NA NA NA NA 0.086Y 2.48% NA
Chrysene 0.238W 0.209® NA NA ND-Soil 0.30? 0.282? NA 0.409® 0.36? NA NA NA 0.14% 5.65% NA
Dibenzo(a,h)anthracene 0.1249 0.124" 0.0233Y NA NA NA 0.046% NA 0.062" 0.062% NA NA NA 0.017" 0.82% 0.044®
Indeno(1,2,3-cd)pyrene 0.099" 0.109® NA NA NA NA 0.20@ NA 0.18® 0.18@ NA NA NA 0.071® 2.07% NA
Pesticides/PCBs
Total Aroclors NA NA NA NA NA NA NA NA NA NA NA NA NA 0.0244Y 0.416Y NA
Inorganics
Aluminum NA NA 7,510 337 NA NA 10,200® 3120 NA NA 12,600 53.7% 15,800® NA NA 16,100®
Arsenic NA NA NA ND-GW 24,49 23.7% 18.49 78.1W 17.9® 16.4® 23.3% 1.320 23.79 21.7Y 21.8Y 35©
Beryllium NA NA NA NA NA NA NA NA 3.29 359 NA NA NA NA NA NA
Cadmium NA NA NA NA NA NA NA 1.53% 13W 13W NA NA NA NA NA NA
Chromium 10.8" 13.5% 11® 0.508Y 15.8Y 17.3® 13.3® ND-GW 83© 91.149 25.4© ND-GW 19.1® NA NA 19.1®
Cobalt 7.0® 7.99) 8.68% NA 14.79 14.6® 12.3® 24.8Y 20® 17.8® 13.3? 1.749 23.8® 2279 22.7Y 18.7®
Iron 18,800 17,425 20,100 605 31,800 32,500 26,900® 65,800V 32,1007 30,0207 31,6007 459 32,100 30,600V 32,000V 37,600
Lead NA NA NA NA NA NA NA NA 53.9® 53.6® NA NA NA NA NA NA
Manganese 229%) NA NA 53.9% 448" 435" NA 9,100 509® 4749 684® 532" NA 619%™ 619" 872
Notes:

Appendix F.1 lists the samples that were used to calculate the EPCs.

NA - Not applicable. Not a COPC for this media.

ND-GW - Not detected in 2011 groundwater samples.

ND-Soil - Not detected in soil samples collected in the unpaved area in the Central Shipyard.

1 - Maximum Detected Concentration

2-95% KM (t)

3-95% KM (BCA)

4 - 95% KM (Chebyshev)

5 - 95% Student's-t

6 - 95% Approximate Gamma

7 - 95% KM (Percentile Bootstrap)
8 - Average Concentration

9 - 95% Modified-t

W5211766F

CTO WE20



TABLE 5-33

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
Parameter Exposure Parameter Construction Industrial Adolescent Adult Child Adylt
Code Worker Worker Trespasser Trespasser Resident Resident
All Exposures
ED Exposure Duration (years) 1w 2529 10¥ 20 623 2423
BW Body Weight (kg) 70 7043 502 709 152 703
AT-N _ |Averaging Time (Non-Cancer) (days) 365° 9,125%% 4,380 8,760® 2,190¢9 8,760
AT-C  |Averaging Time (Cancer) (days) 25,550 25,550 25,550®) 25,550 25,550 25,550
Incidental Ingestion/Dermal Contact with Soil
c. Exposure concentration for soil (mg/kg) Maximum or Maximum or Maximum or Maximum or Maximum or Maximum or
ol P 9 95% UCL® 95% UCL® 95% UCL® 95% UCL® 95% UCL® 95% UCL®
IR Ingestion Rate (mg/day) 330@ 100? 100 100 2002 100*?
EF Exposure Frequency (days/year) 1307 2508 489 489 350® 3500
Fl Fraction Ingested (unitless) 1 1 1 1 1 1
SA Skin Surface Available for Contact (cm?) 3,300® 3,300® 5,500"% 5,700® 2,800® 5,700®
AF Soil to Skin Adherence Factor (mg/cm?/event) 0.3® 0.2® 0.4® 0.07® 0.2® 0.07®
ABS Absorption Factor (unitless) chemical- chemical- chemical- chemical- chemical- chemical-
specific® specific® specific® specific® specific® specific®
CF Conversion Factor (kg/mg) 1E-06 1E-06 1E-06 1E-06 1E-06 1E-06
Inhalation Fugitive Dust/Volatile Emissions from Soil
Cair Exposure concentration for air (mg/m?) calculated® calculated® calculated® calculated® calculated® calculated®
ET Exposure Time (hours/day) 8" gy 40 4© 24 24
EF Exposure Frequency (days/year) 1307 250® 48© 48© 3509 350
PEF Particulate Emission Factor (m®/kg) 1.4E+06% 1.1E+104? 1.1E+10%? 1.1E+10%? 1.1E+10%2 1.1E+104?
Ingestion/Dermal Contact with Groundwater
Cqw Exposure concentration for groundwater (ug/L) Maximum Maximum NA NA Maximum Maximum
IR Ingestion Rate (L/day) 0.05%¥ 144 NA NA 1@ 2@
EF Exposure Frequency (days/year) 130" 2509 NA NA 350 350W
ET Exposure Time (hours/day) g 0.5%% NA NA 1.0® 0.58®
EV Event Frequency (events/day) 143 1 NA NA 143 143
SA Skin Surface Available for Contact (cm?) 3,300® 904 NA NA 6,600® 18,000®
Kp (cm/hour), t* (hour/event), t (hour), and chemical- chemical- NA NA chemical- chemical-
B (unitless) specific® specific® specific® specific®
Inhalation of Volatile Emissions from Groundwater
Cair Exposure concentration for air (mg/m°) calculated®® NA NA NA NA NA
ET Exposure Time (hours/day) 8" NA NA NA NA NA
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TABLE 5-33

SUMMARY OF EXPOSURE INPUT PARAMETERS
REASONABLE MAXIMUM EXPOSURES
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 2
Parameter Exposure Parameter Construction Industrial Adolescent Adult Child Adult
Code P Worker Worker Trespasser Trespasser Resident Resident
EF Exposure Frequency (days/year) 1307 NA NA NA NA NA
VF Volatilization Factor (L/m?) calculated® NA NA NA 0.5%4 0.5%4
Notes:

1 - USEPA, 2002: Supplemental Guidance for Developing Soil Screening Levels for Superfund Sites. OSWER 9365.4-24.

2 - USEPA, 1997: Exposure Factors Handbook. EPA/600/8-95/002FA.
3 - Rhode Island Department of Environmental Management, DEM-DSR-01-93, November 2011.
4 - Adolescent ages 6 to 16 years old and an adult ages 16 to 36 years old for a total exposure duration of 30 years.
5 - USEPA, 1989: Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part A.

6 - USEPA, 2002. Calculating Upper Confidence Limits for Exposure Point Concentrations at Hazardous Waste Sites. OSWER 9285.6-10.
7 - Assumes a 26 week construction project over a course of one year.
8 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Final. PA/540/R/99/005.
9 - Assumes 4 hours a day, 2 days a week for 24 weeks (mid-April through mid-October).

10 - Assumes assumes that the head, forearms, hands, lower legs, and feet are exposed (USEPA, 1997).

11 - Length of a typical work day.
12 - USEPA, 2012: Soil Screening Guidance calculation Internet site at http://risk.Isd.ornl.gov/calc_start.htm. Site-specific values for Hartford, Connecticut.

13 - Professional judgment.

14 - USEPA, 1991. Risk Assessment Guidance for Superfund. Vol 1: Human Health Evaluation Manual, Part B, Development of Risk-Based Preliminary Remediation Goals.

15 - Represents hands of the industrial worker, USEPA, 2004.
16 - VDEQ September 2004. Virginia Department of Environmental Quality (VDEQ, online -http://www.deq.state.va.us/brownfieldweb/vrp.html).
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TABLE 5-34

INTERMEDIATE VARIABLES FOR CALCULATING DA(EVENT)
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Chemical of Media Dermal Absorption FA Kp T(event) Tau T* B

Potential Concern Fraction (soil) Value Value [  Units Value [  Units Value [  Units Value |  Units Value
Volatile Organic Compounds
cis-1,2-Dichloroethene Groundwater 0 1 1.1E-02 cm/hr 1) hr 3.7E-01 hr 8.8E-01 hr 4.1E-02
Tetrachloroethene Groundwater 0 1 3.3E-02 cm/hr (1) hr 9.1E-01 hr 2.2E+00 hr 1.7E-01
Total 1,2-Dichloroethene Groundwater 0 1 7.7E-03 cm/hr 1) hr 3.7E-01 hr 8.9E-01 hr 2.9E-02
Trichloroethene Groundwater 0 1 1.2E-02 cm/hr (1) hr 5.8E-01 hr 1.4E+00 hr 5.1E-02
Vinyl Chloride Groundwater 0 1 5.6E-03 cm/hr 1) hr 2.4E-01 hr 5.7E-01 hr 1.7E-02
Semivolatile Organic Compounds
Benzo(a)anthracene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Benzo(a) pyrene Soil 0.13 NA(Z) NA(Z) NA(Z) NA(Z) NA(Z) NA(Z) NA(Z) NA(Z) NA(Z) NA(Z)
Benzo(b)fluoranthene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Benzo(g,h,i)perylene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Benzo(K)fluoranthene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Chrysene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Dibenzo(a,h)anthracene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
Indeno(1,2,3-cd)pyrene Soil 0.13 NA® NA® NA® NA® NA® NA® NA® NA® NA® NA®
PCBs
Total Aroclors Soil 0.14 NA® NA® ] NA® | NaP NA® NA® NA® NA® NA® NA®
Inorganics
Aluminum Soil, Groundwater 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Arsenic Soil, Groundwater 0.03 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Beryllium Soil 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Cadmium Soil 0.001 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Chromium VI Soil, Groundwater 0 1 2.0E-03 cm/hr NA NA NA NA NA NA NA
Cobalt Soil, Groundwater 0 1 4.0E-04 cm/hr NA NA NA NA NA NA NA
Iron Soil, Groundwater 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Manganese Soil, Groundwater 0 1 1.0E-03 cm/hr NA NA NA NA NA NA NA
Notes:
All values from EPA's Risk Assessment Guidance for Superfund Volume 1: Human Health Evaluation Manual (Part E, Supplemental Guidance for Dermal Risk Assessment) Final, July 2004.
1 - T(event) is 8 hrs for the construction worker; 0.5 hr for industrial workers, 1 hr for RME for hypothetical child residents; and 0.58 hrs for hypothetical adult residents.
2 - RAGS Part E recommends not attempting to quantify risk because contaminants are outside the effective predictive domain of the model.
FA = Fraction Absorbed Water T* = Time to Reach Steady-State
Kp = Dermal Permeability Coefficient of Compound in Water B = Dimensionless Ratio of the Permeability Coefficient of a Compound Through the
T(event) = Event Duration Stratum Corneum Relative to its Permeability Coefficient Across the Viable Epidermis
Tau = Lag Time NA = Not applicable.
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CHEMICAL PROPERTIES FOR
VOLATILIZATION FROM GROUNDWATER TO OUTDOOR AIR MODELS

TABLE 5-35

FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Molecular Henry's Law
Chemical Weight Constant
(g/mole) (atm-m®mol)
cis-1,2-Dichloroethene 9.69E+01 4.,08E-03
Tetrachloroethene 1.66E+02 1.77E-02
Trichloroethene 1.31E+02 9.85E-03
Vinyl Chloride 6.25E+01 2.78E-02
Source:

USEPA 2012: USEPA Regional Screening Levels for
Chemical Contaminants at Superfund Sites, May.
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TABLE 5-36
NON-CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
Chemical Chronic/ Oral RfD Oral Absorption Absorbed RfD for Dermal” Primary Combined RfD:Target Organ(s)
of Potential Subchronic Efficiency Target Uncertainty/Modifying
Concern Value Units for Dermal®™ Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
Volatile Organic Compounds
. . Subchronic 2.0E-02 mg/kg/day 1 2.0E-02 mg/kg/day Kidney 300/1 PPRTV 2/3/2011
cis-1,2-Dichloroethene Chronic 2.0E-03 mglkgday 1 2.0E-03 mgikgiday Kidney 300071 RIS 9/21/2012
Subchronic 1.0E-01 mg/kg/day 1 1.0E-01 mg/kg/day Liver 100/1 HEAST 9/97
Tetrachloroethene - —
Chronic 6.0E-03 mg/kg/day 1 6.0E-03 mg/kg/day Neurotoxicity 1000/1 IRIS 9/21/2012
Trichloroethene Chronic 5.0E-04 mg/kg/day 1 5.0E-04 mg/kg/day Immune System, 10- 1000 IRIS 9/21/2012
Developmental
Vinyl Chloride Chronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Liver 30/1 IRIS 9/21/2012
Semivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA NA
Benzo(g,h,\perylene® Chronic 3.0E-02 mg/kg/day 1 3.0E-02 mg/kg/day Kidney 3000/1 IRIS 9/21/2012
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA NA
PCBs
Total Aroclors | NA | NA | NA | NA | NA | NA | NA | NA | NA | NA
Inorganics
Aluminum Subchronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 30/1 ATSDR 9/2008
Chronic 1.0E+00 mg/kg/day 1 1.0E+00 mg/kg/day Central Nervous System 100 PPRTV 10/23/2006
Arsenic Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Skin, Cardiovascular System 3/1 IRIS 9/21/2012
Beryllium Subchronic 5.0E-03 mg/kg/day 0.007 3.5E-05 mg/kg/day Gastrointestinal System 100/1 HEAST 9/97
g4 Chronic 2.0E-03 mg/kg/day 0.007 1.4E-05 mg/kg/day Gastrointestinal System 300/1 IRIS 9/21/2012
Cadmium Chronic 5.0E-04 mg/kg/day 0.05 2.5E-05 mg/kg/day Kidney 10/1 IRIS 9/21/2012
Chromium® Subchronic 2.0E-02 mg/kg/day 0.025 5.0E-04 mg/kg/day None Reported 100/3 HEAST 9/97
Chronic 3.0E-03 mg/kg/day 0.025 7.5E-05 mg/kg/day None Reported 300/3 IRIS 6/3/2011
Cobalt Subchronic 3.0E-03 mg/kg/day 1 3.0E-03 mg/kg/day Thyroid 300/1 PPRTV 8/25/2008
Chronic 3.0E-04 mg/kg/day 1 3.0E-04 mg/kg/day Thyroid 3000/1 PPRTV 8/25/2008
ron Subchronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006
Chronic 7.0E-01 mg/kg/day 1 7.0E-01 mg/kg/day Gastrointestinal System 1.5 PPRTV 9/11/2006
Lead NA NA NA NA NA NA NA NA NA NA
Manganese® Chronic 2.4E-02 mg/kg/day 0.04 9.6E-04 ma/kg/day Central Nervous System 1 IRIS 6/3/2011
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Notes:

1 - U.S. EPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for

Dermal Risk Assessment) Interim. EPA/540/R/99/005.
2 - Adjusted dermal RfD = Oral RfD x Oral Absorption Efficiency for Dermal.
3 - Pyrene is used as a surrogate for benzo(g,h,i)perylene.
4 - Values are for hexavalent chromium.

5 - Adjusted IRIS value in accordance with IRIS.

W5211766F

TABLE 5-36
NON-CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Definitions:

HEAST = Health Effects Assessment Summary Tables
IRIS = Integrated Risk Information System

NA = Not Available.

ATSDR = Agency for Toxic Substances and Disease Registry.

PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 5-37

NON-CANCER TOXICITY DATA -- INHALATION
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
Chemical Chronic/ Inhalation RfC Extrapolated RfD® Primary Combined RfC : Target Organ(s)
of Potential Subchronic Target Uncertainty/Modifying
Concern Value Units Value Units Organ(s) Factors Source(s) Date(s)
(MM/DD/YYYY)
Volatile Organic Compounds
cis-1,2-Dichloroethene NA NA NA NA NA NA NA NA NA
Tetrachloroethene Chronic 4.0E-02 mg/m* 1.1E-02 (mg/kg/day) Neurotoxicity 1000/1 IRIS 9/21/2012
Trichloroethene Subchronic 5.4E-01 mg/m*® 1.5E-01 (mg/kg/day) Central Nervous System 300/1 ATSDR 9/1997
Chronic 2.0E-03 mg/m*® 5.7E-04 (mgl/kg/day) Immune System, Developmental 10 - 100 IRIS 9/21/2012
Vinyl Chloride Chronic 1.0E-01 mg/m® 2.9E-02 (mg/kg/day) Liver 30/1 IRIS 9/21/2012
Semivolatile Organic Compounds
Benzo(a)anthracene NA NA NA NA NA NA NA NA NA
Benzo(a)pyrene NA NA NA NA NA NA NA NA NA
Benzo(b)fluoranthene NA NA NA NA NA NA NA NA NA
Benzo(g,h,i)perylene NA NA NA NA NA NA NA NA NA
Benzo(k)fluoranthene NA NA NA NA NA NA NA NA NA
Chrysene NA NA NA NA NA NA NA NA NA
Dibenzo(a,h)anthracene NA NA NA NA NA NA NA NA NA
Indeno(1,2,3-cd)pyrene NA NA NA NA NA NA NA NA NA
PCBs
Total Aroclors NA NA NA NA [ NA NA NA NA [ NA
Inorganics
Aluminum Chronic 5.0E-03 mg/m3 1.4E-03 (mg/kg/day) Central Nervous System 300/1 PPRTV 10/23/2006
Arsenic Chronic 1.5E-05 mg/m3 4.3E-06 (mg/kg/day) Skin, Cardiovascular System NA Cal EPA(1) 9/2009
Beryllium Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 10/1 IRIS 9/21/2012
Cadmium Chronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Kidney, Respiratory NA Cal EPA(2) 12/2008
Chromium® Chronic 1.0E-04 mg/m3 2.9E-05 (mg/kg/day) Respiratory 300/1 IRIS 9/21/2012
Cobalt Subchronic 2.0E-05 mg/m3 5.7E-06 (mg/kg/day) Respiratory 100/1 PPRTV 8/25/2008
Chronic 6.0E-06 mg/m3 1.7E-06 (mg/kg/day) Respiratory 300/1 PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA NA NA
Lead NA NA NA NA NA NA NA NA NA
Manganese Chronic 5.0E-05 mg/m?® 1.4E-05 (mg/kg/day) Central Nervous System 1000/1 IRIS 9/21/2012
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Notes:
1 - Extrapolated RfD = RfC *20m°/day / 70 kg
2 - Values are for hexavalent chromium.

Definitions:

IRIS = Integrated Risk Information System

NA = Not Applicable

ATSDR = Agency for Toxic Substances and Disease Registry.

Cal EPA(1) = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.

TABLE 5-37
NON-CANCER TOXICITY DATA -- INHALATION
FORMER ROBERT E. DERECKTOR SHIPYARD

NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Cal EPA(2) = Technical Support Document For the Derivation of Noncancer Reference Exposure Levels, December 2008.

HEAST = Health Effects Assessment Summary Tables

NYSDOH = Final Report, Trichloroethene Air Criteria Document, New "York State Department of Health, October, 2006

PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 5-38

CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2

Chemical Oral Cancer Slope Factor Oral Absorption Absorbed Cancer Slope Factor Weight of Evidence/ Oral CSF
of Potential Efficiency for Dermal® Cancer Guideline
Concern Value Units for Dermal® Value Units Description Source(s) Date(s)
(MM/DD/YYYY)

Volatile Organic Compounds

cis-1,2-Dichloroethene NA NA NA NA NA Inadequate '”formasgt”e 1o assess carcinogenic IRIS 9/21/2012

Tetrachloroethene 2.1E-03 (mgl/kg/day)™ 1 2.1E-03 (mgl/kg/day)™ Likely to be carcinogenic to humans IRIS 9/21/2012

Trichloroethene - non-mutgqen“"” 3.7E-02 (mg/kg/day)™ 1 3.7E-02 (mg/kg/day)™ Carcinogenic to humans IRIS 9/21/2012

Trichloroethene - mutagen®* 9.3E-03 (mgl/kg/day)™ 1 9.3E-03 (mgl/kg/day)™ Carcinogenic to humans RIS 9/21/2012

Vinyl Chioride® 7.2E-01 (mg/kg/day)™ 1 7.2E-01 (mg/kg/day)™ A/ Known human carcinogen IRIS 9/21/2012

Semivolatile Organic Compounds

Benzo(a)anthracene® 7.3E-01 (mg/kg/day)™ 1 7.3E-01 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(a)pyrene® 7.3E+00 (mgl/kg/day)™ 1 7.3E+00 (mgl/kg/day)™ B2 / Probable human carcinogen IRIS 9/21/2012

Benzo(b)fluoranthene® 7.3E-01 (mg/kg/day)™ 1 7.3E-01 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Benzo(g,h.i)perylene NA NA NA NA NA D (Not classifiable as to human IRIS 9/21/2012
carcinogenicity)

Benzo(K)fluoranthene® 7.3E-02 (mgl/kg/day)™ 1 7.3E-02 (mgl/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Chrysene® 7.3E-03 (mg/kg/day)™ 1 7.3E-03 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Dibenzo(a,h)anthracene® 7.3E+00 (mgl/kg/day)™ 1 7.3E+00 (mgl/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Indeno(1,2,3-cd)pyrene® 7.3E-01 (mg/kg/day)™ 1 7.3E-01 (mg/kg/day)™ B2 / Probable human carcinogen USEPA(1) 7/1993

Pesticides/PCBs

Total Aroclors 2.0E+00 | (mg/kg/day)™ 1 2.0E+00 | (mg/kg/day)™ B2 / Probable human carcinogen IRIS | 9/21/2012

Inorganics

Aluminum NA NA NA NA NA NA NA NA

Arsenic 1.5E+00 (mgl/kg/day)™ 1 1.5E+00 (mgl/kg/day)™ A/ Known human carcinogen IRIS 9/21/2012

Beryllium NA NA NA NA NA Carcinogenic potential cannot be determined IRIS 9/21/2012

Cadmium NA NA NA NA NA B1 / Probable human carcinogen IRIS 9/21/2012

Chromium®9 5.0E-01 (mg/kg/day)™* 0.025 2.0E+01 (mg/kg/day)™* D (Not classifiable as to human NJDEP 4/8/2009
carcinogenicity)

Cobalt NA NA NA NA NA NA NA NA

Iron NA NA NA NA NA NA NA NA

Lead NA NA NA NA NA B2 / Probable human carcinogen IRIS 9/21/2012

Manganese NA NA NA NA NA D (Not classifiable as to human IRIS 9/21/2012
carcinogenicity)
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TABLE 5-38
CANCER TOXICITY DATA -- ORAL/DERMAL
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Notes:

1 - USEPA, 2004: Risk Assessment Guidance for Superfund (Part E, Supplemental Guidance for Dermal Risk Assessment) Interim. EPA/540/R/99/005.

2 - Adjusted cancer slope factor for dermal = Oral cancer slope factor / Oral absorption efficiency for dermal.

3 - Trichloroethene, vinyl chloride, carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's

Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

4 - See text for a discussion of trichloroethene toxicity.
5 - Values are for hexavalent chromium.

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
NJDEP = New Jersey Department of Environmental Protection.

USEPA(1) = USEPA, PCBs: Cancer Dose-Response Assessment and Applications to Environmental Mixtures, September 1996, EPA/600/P-96/001F.
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TABLE 5-39
CANCER TOXICITY DATA -- INHALATION
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 2
Chemical Unit Risk Inhalation Cancer Weight of Evidence/ Unit Risk : Inhalation CSF
of Potential Slope Factor® Cancer Guideline
Concern Value Units Value Units Description Source(s) Date(s)
(MM/DD/YYYY)
Volatile Organic Compounds
cis-1,2-Dichloroethene NA NA NA NA Inadequate information to assess carcinogenic IRIS 9/21/2012
potential
Tetrachloroethene 2.6E-07 (ug/m®* 9.1E-04 (mglkg/day)™ Likely to be carcinogenic to humans IRIS 9/21/2012
Trichloroethene - non-mutagen®® 3.1E-06 (ug/m®* 1.1E-02 (mg/kg/day)™ Carcinogenic to humans IRIS 9/21/2012
Trichloroethene - mutagen®® 1.0E-06 (ug/m®)* 3.5E-03 (mglkg/day)™ Carcinogenic to humans IRIS 9/21/2012
Vinyl Chloride 4.4E-06 (ug/m®)* 1.5E-02 (mg/kg/day)™ A/ Known human carcinogen IRIS 9/21/2012
Semivolatile Organic Compounds
Benzo(a)anthracene® 1.1E-04 (ug/m®* 3.9E-01 (mg/kg/day)™ NA Cal EPA 9/2009
Benzo(a)pyrene® 1.1E-03 (ugim®™ 3.9E+00 (mg/kg/day)™ NA Cal EPA 9/2009
Benzo(b)fluoranthene® 1.1E-04 (ug/m®* 3.9E-01 (mg/kg/day)™ NA Cal EPA 9/2009
Benzo(g,h.i)perylene NA NA NA NA D/ Not classifiable as to human IRIS 9/21/2012
carcinogenicity
Benzo(k)fluoranthene® 1.1E-04 (ugim®)™ 3.9E-01 (mg/kg/day)™ NA Cal EPA 9/2009
Chrysene® 1.1E-05 (ug/m®* 3.9E-02 (mg/kg/day)™ NA Cal EPA 9/2009
Dibenzo(a,h)anthracene® 1.2E-03 (ugim®™ 4.2E+00 (mg/kg/day)™ NA Cal EPA 9/2009
Indeno(1,2,3-cd)pyrene® 1.1E-04 (ug/m®* 3.9E-01 (mg/kg/day)™ NA Cal EPA 9/2009
Pesticides/PCBs
Total Aroclors 1.0E-04 | (ugim3)™ 3.5E-01 (mg/kg/day)™ B2 / Probable human carcinogen IRIS 9/21/2012
Inorganics
Aluminum NA NA NA NA NA NA NA
Arsenic 4.3E-03 (ug/m®)* 1.5E+01 (mglkg/day)™ A/ Known human carcinogen IRIS 9/21/2012
Beryllium 2.4E-03 (ug/m®)* 8.4E+00 (mg/kgl/day)™ B1 /Known/likely human carcinogen IRIS 9/21/2012
Cadmium 1.8E-03 (ug/m®)* 6.3E+00 (mg/kg/day)™ B1 /Known/likely human carcinogen IRIS 9/21/2012
Chromium®? 8.4E-02 (ugim®™ 2.9E+02 (mglkg/day)™ A/ Known human carcinogen IRIS 9/21/2012
Cobalt 9.0E-03 (ug/m®)* 3.2E+01 (mglkg/day)™ NA PPRTV 8/25/2008
Iron NA NA NA NA NA NA NA
Lead NA NA NA NA B2 / Probable human carcinogen IRIS 9/21/2012
Manganese NA NA NA NA D/ Not classifiable as to human IRIS 9/21/2012
carcinogenicity
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TABLE 5-39
CANCER TOXICITY DATA -- INHALATION
FORMER ROBERT E. DERECKTOR SHIPYARD
NAVSTA NEWPORT, NEWPORT, RHODE ISLAND
PAGE 2 OF 2

Notes:

1 - Inhalation CSF = Unit Risk * 70 kg / 20m°/day.

2 - Trichloroethene, vinyl chloride, carcinogenic PAHs and hexavalent chromium are considered to act via the mutagenic mode of action. These chemicals are evaluated in accordance with USEPA's
Supplemental Guidance for Assessing Susceptibility from Early-Life Exposure to Carcinogens (2005).

3 - See text for a discussion of trichloroethene toxicity.

4 - Values are for hexavalent chromium.

Definitions:

HEAST = Health Effects Assessment Summary Tables

IRIS = Integrated Risk Information System.

NA = Not Available.

Cal EPA = California Environmental Protection Agency, Technical Support Document for Describing Available Cancer Slope Factors, September 2009.
PPRTV = Provisional Peer Reviewed Toxicity Value.
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TABLE 5-40
SUMMARY OF CANCER RISKS AND HAZARD INDICES
NORTH WATERFRONT
FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1

Current Adolescent Trespassers Surface Soil Incidental Ingestion 9E-07 - - - 0.02 -
Dermal Contact 8E-07 - - - - --

Inhalation 8E-10 - - - 0.00001 --

Total 2E-06 - - - 0.02 -

Current Adult Trespassers Surface Soil Incidental Ingestion 4E-07 - - - 0.01 -
Dermal Contact 7E-08 - - - - --

Inhalation 6E-10 - - - 0.00001 --

Total 5E-07 - - - 0.01 --

Current Lifelong Trespassers Surface Soil Incidental Ingestion 1E-06 -- -- -- NA --
Dermal Contact 9E-07 - - - NA --

Inhalation 1E-09 - - - NA --

Total 2E-06 - - - NA --

Current Industrial Workers Surface Soil Incidental Ingestion 3E-06 - - Chromium VI 0.06 -
Dermal Contact 8E-07 - - - - --

Inhalation 7E-09 - - - 0.0001 -

Total 4E-06 - - Chromium VI 0.06 --

Future Adolescent Trespassers Surface Soil Incidental Ingestion 1E-06 - - - 0.01 -
Dermal Contact 8E-07 - - - - --

Inhalation 1E-09 - - - 0.000003 --

Total 2E-06 - - - 0.01 -

Subsurface Soil Incidental Ingestion 7E-07 -- -- -- 0.02 -

Dermal Contact 2E-07 - - - - --

Inhalation 8E-10 - - - 0.000006 --

Total 9E-07 - - - 0.02 -

Future Adult Trespassers Surface Soil Incidental Ingestion 5E-07 - - - 0.01 -
Dermal Contact 7E-08 - - - - --

Inhalation 7E-10 - - - 0.000003 --

Total 6E-07 - - - 0.01 --

Subsurface Soil Incidental Ingestion 3E-07 -- -- -- 0.01 -

Dermal Contact 1E-08 - - - - --

Inhalation 6E-10 - - - 0.000006 --

Total 3E-07 - - - 0.01 --

Future Lifelong Trespassers Surface Soil Incidental Ingestion 2E-06 -- -- -- NA --
Dermal Contact 9E-07 - - - NA --

Inhalation 2E-09 - - - NA --

Total 3E-06 - - - NA --

Subsurface Soil Incidental Ingestion 1E-06 -- -- -- NA --

Dermal Contact 2E-07 - - - NA --

Inhalation 1E-09 - - - NA --

Total 1E-06 - - - NA --
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TABLE 5-40

SUMMARY OF CANCER RISKS AND HAZARD INDICES

NORTH WATERFRONT
FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1
Current/Future Construction Workers Surface Soil Incidental Ingestion 2E-07 - - - 0.05 -
Dermal Contact 2E-08 - - - - --
Inhalation 1E-06 - - - 0.04 -
Total 1E-06 - - Chromium VI 0.09 --
Subsurface Soil Incidental Ingestion 1E-07 -- -- -- 0.07 -
Dermal Contact 5E-09 - - - - --
Inhalation 1E-06 - - - 0.2 --
Total 1E-06 - - - 0.2 --
Groundwater Incidental Ingestion 7E-09 -- -- -- 0.008 -
Dermal Contact 6E-08 - - - 0.05 --
Inhalation 3E-09 - - - 0.0002 -
Total 7E-08 - - - 0.06 -
Total surface soil and groundwater 1E-06 0.2
Total subsurface soil and groundwater 1E-06 0.3
Future Industrial Workers Surface Soil Incidental Ingestion 3E-06 - - Chromium VI 0.05 -
Dermal Contact 7E-07 - - - - --
Inhalation 9E-09 - - - 0.00003 -
Total 4E-06 - - Chromium VI 0.05 --
Subsurface Soil Incidental Ingestion 2E-06 - - Chromium VI 0.07 -
Dermal Contact 1E-07 - - - - --
Inhalation 7E-09 - - - 0.00006 -
Total 2E-06 - - Chromium VI 0.07 --
Groundwater Incidental Ingestion 7E-06 -- -- Vinyl Chloride 0.3 --
Dermal Contact 8E-08 - - - 0.004 -
Total 7E-06 -- -- Vinyl Chloride 0.3 --
Total surface soil and groundwater 1E-05 0.4
Total subsurface soil and groundwater 9E-06 0.4
Hypothetical Child Residents Surface Soil Incidental Ingestion 5E-05 -- Chromium VI . Benzo(a)pyrene, 0.7 -
Dibenzo(a,h)anthracene
Benzo(a)pyrene,
Dermal Contact 5E-06 B B Dibenzo(a,h)anthracene B B
Inhalation 5E-08 - - - 0.0001 --
. Benzo(a)pyrene,
Total 6E-05 -- Chromium VI Dibenzo(a,hanthracene 0.7 -
Subsurface Soil Incidental Ingestion 4E-05 -- Chromium VI Benzo(a)pyrene 0.9 --
Dermal Contact 1E-06 - - - - -
Inhalation 4E-08 - - - 0.0003 -
Total 4E-05 -- Chromium VI Benzo(a)pyrene 0.9 -
Groundwater Incidental Ingestion 9E-05 -- Vinyl Chloride Tr|ch|0r9ethene, 2 Trichloroethene
Chromium VI
Dermal Contact 9E-06 -- -- Vinyl Chloride, Chromium VI 0.3 --
Inhalation 8E-06 -- -- Tcizl;llogiﬁgr:%r;e, 3 Trichloroethene
Total 1E-04 - Vinyl Chloride Tnchloro_ethene, 5 Trichloroethene
Chromium VI
Total surface soil and groundwater 2E-04 6
Total subsurface soil and groundwater 1E-04 6
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FORMER DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

TABLE 5-40

SUMMARY OF CANCER RISKS AND HAZARD INDICES

NORTH WATERFRONT

PAGE 30F 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1
Hypothetical Adult Residents Surface Soil Incidental Ingestion 8E-06 -- -- Chromium VI 0.08 --
Dermal Contact 1E-06 - - - - --
Inhalation 6E-08 - - - 0.0001 -
g . ~ Benzo(a)pyrene, .
Total 9E-06 Chromium VI 0.08
Subsurface Soil Incidental Ingestion 5E-06 - - Chromium VI 0.09 -
Dermal Contact 2E-07 - - - - --
Inhalation 5E-08 - - - 0.0003 -
Total 5E-06 - - Chromium VI 0.09 --
. . Trichloroethene,
Groundwater Incidental Ingestion 2E-05 -- -- Vinyl Chioride, Chromium Vi 0.8 -
Dermal Contact 3E-06 - - Chromium VI 0.1 --
Inhalation 1E-05 - - Trichloroethene 3 Trichloroethene
Trichloroethene, .
Total 3E-05 -- -- Vinyl Chioride, Chromium Vi 4 Trichloroethene
Total surface soil and groundwater 4E-05 4
Total subsurface soil and groundwater 4E-05 4
Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 6E-05 -- Chromium VI . Benzo(a)pyrene, NA -
Dibenzo(a,h)anthracene
g - ~ Benzo(a)pyrene, ~
Dermal Contact 6E-06 Dibenzo(a,Manthracene NA
Inhalation 1E-07 - - - NA --
Benzo(a)pyrene,
Total 7E-05 -- Chromium VI Benzo(b)fluoranthene, NA -
Dibenzo(a,h)anthracene
Subsurface Soil Incidental Ingestion 4E-05 -- Chromium VI Benzo(a)pyrene NA --
Dermal Contact 1E-06 - - - NA -
Inhalation 9E-08 - - - NA --
g . . Benzo(a)pyrene, -
Total 4E-05 Chromium VI Dibenzo(a,hanthracene NA
Groundwater Incidental Ingestion 1E-04 - Vinyl Chloride Tr|ch|0r9ethene, NA -
Chromium VI
Dermal Contact 1E-05 -- -- Vinyl Chloride, Chromium VI NA --
. Trichloroethene,
Inhalation 2E-05 -- -- Vinyl Chioride NA -
Trichloroethene,
Total 1E-04 B Vinyl Chloride, Chromium VI B NA B
Total surface soil and groundwater 2E-04 NA
Total subsurface soil and groundwater 1E-04 NA
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TABLE 5-41
SUMMARY OF CANCER RISKS AND HAZARD INDICES
CENTRAL SHIPYARD
FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1

Current Adolescent Trespassers Surface Soil Incidental Ingestion 2E-06 - - - 0.05 -
Dermal Contact 9E-07 - - - 0.01 --

Inhalation 1E-09 - - - 0.00003 --

Total 3E-06 - - Arsenic 0.07 --

Current Adult Trespassers Surface Soil Incidental Ingestion 2E-06 - - Arsenic 0.04 -
Dermal Contact 2E-07 - - - 0.002 --

Inhalation 9E-10 - - - 0.00003 --

Total 3E-06 - - Arsenic 0.04 --

Current Lifelong Trespassers Surface Soil Incidental Ingestion 5E-06 -- -- Arsenic NA --
Dermal Contact 1E-06 - - - NA --

Inhalation 2E-09 - - - NA --

Total 6E-06 - - Arsenic NA --

Current Industrial Workers Surface Soil Incidental Ingestion 2E-05 - - Arsenic, Chromium VI 0.2 -
Dermal Contact 3E-06 - - Arsenic 0.02 --

Inhalation 1E-08 - - - 0.0003 -

Total 2E-05 - Arsenic Chromium VI 0.2 --

Future Adolescent Trespassers Surface Soil Incidental Ingestion 2E-06 - - - 0.05 -
Dermal Contact 1E-06 - - - 0.01 --

Inhalation 1E-09 - - - 0.00003 --

Total 4E-06 - - Arsenic 0.07 --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.04 -

Dermal Contact 1E-06 - - - 0.01 --

Inhalation 1E-09 - - - 0.00001 --

Total 3E-06 - - Arsenic 0.05 --

Future Adult Trespassers Surface Soil Incidental Ingestion 2E-06 - - Arsenic 0.04 -
Dermal Contact 3E-07 - - - 0.002 --

Inhalation 1E-09 - - - 0.00003 --

Total 3E-06 - - Arsenic 0.04 --

Subsurface Soil Incidental Ingestion 2E-06 -- -- -- 0.03 -

Dermal Contact 2E-07 - - - 0.001 --

Inhalation 7E-10 - - - 0.00001 --

Total 2E-06 - - Arsenic 0.03 --

Future Lifelong Trespassers Surface Soil Incidental Ingestion 5E-06 -- -- Arsenic NA --
Dermal Contact 2E-06 - - - NA --

Inhalation 2E-09 - - - NA --

Total 7E-06 - - Arsenic NA --

Subsurface Soil Incidental Ingestion 4E-06 - - Arsenic NA -

Dermal Contact 2E-06 - - - NA --

Inhalation 2E-09 - - - NA --

Total 6E-06 - - Arsenic NA --
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TABLE 5-41

SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL SHIPYARD

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1
Current/Future Construction Workers Surface Soil Incidental Ingestion 1E-06 - - - 0.3 -
Dermal Contact 9E-08 - - - 0.01 --
Inhalation 2E-06 - - Chromium VI 0.9 --
Total 3E-06 - - Chromium VI 1 --
Subsurface Soil Incidental Ingestion 9E-07 - - - 0.2 --
Dermal Contact 8E-08 - - - 0.009 --
Inhalation 2E-06 - - - 0.3 --
Total 3E-06 - - Chromium VI 0.5 --
Groundwater Incidental Ingestion 4E-07 -- -- -- 0.2 -
Dermal Contact 2E-07 - - - 1 --
Total 7E-07 -- -- -- 2 Target Organs HI <1
Total surface soil and groundwater 4E-06 3
Total subsurface soil and groundwater 4E-06 2
Future Industrial Workers Surface Soil Incidental Ingestion 2E-05 - - Arsenic, Chromium VI 0.1 -
Dermal Contact 3E-06 - - Arsenic 0.02 --
Inhalation 1E-08 - - - 0.0002 -
Total 2E-05 - - Arsenic, Chromium VI 0.2 --
Subsurface Soil Incidental Ingestion 1E-05 - - Arsenic, Chromium VI 0.1 -
Dermal Contact 3E-06 - - Arsenic 0.01 --
Inhalation 1E-08 - - - 0.00008 --
Total 2E-05 - - Arsenic, Chromium VI 0.1 --
Groundwater Incidental Ingestion 4E-04 Arsenic -- -- 7 Arsenic, Manganese
Dermal Contact 2E-07 - - - 0.04 --
Total 4E-04 Arsenic -- -- 7 Arsenic, Manganese
Total surface soil and groundwater 4E-04 7
Total subsurface soil and groundwater 4E-04 7
Hypothetical Child Residents Surface Soil Incidental Ingestion 1E-04 -- Arsenic, Chromium VI Benzo(a)pyrene 3 Target Organs HI <1
Dermal Contact 6E-06 - -- Benzo(a)pyrene, Arsenic 0.08 --
Inhalation 6E-08 - - - 0.001 --
Benzo(a)anthracene,
Total 1E-04 -- Arsenic, Chromium VI Benzo(a)pyrene, 3 Target Organs HI <1
Benzo(b)fluoranthene
Subsurface Soil Incidental Ingestion 8E-05 -- Arsenic, Chromium VI Dibei(;g?:,(r?));ri/trlsrna%ene 2 Target Organs HI <1
Dermal Contact 7E-06 - -- Benzo(a)pyrene, Arsenic 0.07 -
Inhalation 5E-08 - - - 0.0005 --
Benzo(a)anthracene,
Total 9E-05 -- Arsenic, Chromium VI Benzo(a)pyrene, 2 Target Organs HI <1
Dibenzo(a,h)anthracene
Groundwater Incidental Ingestion 6E-04 Arsenic -- -- 52 Manganese, Arsenic, Iron, Cobalt
Dermal Contact 4E-06 -- -- Arsenic 4 Manganese
Total 6E-04 Arsenic -- -- 56 Manganese, Arsenic, Iron, Cobalt
Total surface soil and groundwater 7E-04 59
Total subsurface soil and groundwater 7E-04 58
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TABLE 5-41

SUMMARY OF CANCER RISKS AND HAZARD INDICES

CENTRAL SHIPYARD

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 30F 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10 >10°and <10° Target Organ HI > 1
Hypothetical Adult Residents Surface Soil Incidental Ingestion 3E-05 -- Arsenic Chromium VI 0.3 --
Dermal Contact 3E-06 - - Arsenic 0.01 --
Inhalation 9E-08 - - - 0.001 --
Total 3E-05 - Arsenic Chromium VI 0.3 --
Subsurface Soil Incidental Ingestion 2E-05 - - Arsenic, Chromium VI 0.2 -
Dermal Contact 3E-06 - - Arsenic 0.01 --
Inhalation 7E-08 - - - 0.0005 -
Total 2E-05 . ~ Benzo(a)pyr(_ene, Arsenic, 0.2 ~
Chromium VI
Groundwater Incidental Ingestion 1E-03 Arsenic -- - 22 Manganese, Arsenic, Iron, Cobalt
Dermal Contact 6E-06 - - Arsenic 1 --
Total 1E-03 Arsenic -- -- 24 Manganese, Arsenic, Iron, Cobalt
Total surface soil and groundwater 1E-03 24
Total subsurface soil and groundwater 1E-03 24
Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 1E-04 -- Arsenic, Chromium VI Benzo(a)pyrene, NA -
Benzo(b)fluoranthene
Dermal Contact 9E-06 -- -- Benzo(a)pyrene, Arsenic NA -
Inhalation 1E-07 - - - NA --
Benzo(a)anthracene,
Total 1E-04 -- Arsenic, Chromium VI Benzo(a)pyrene, NA -
Benzo(b)fluoranthene
Subsurface Soil Incidental Ingestion 1E-04 -- Arsenic, Chromium VI Dibei(;g?:,(r?));ri/trlsrljaiene NA -
Dermal Contact 1E-05 -- -- Benzo(a)pyrene, Arsenic NA -
Inhalation 1E-07 - - - NA --
Benzo(a)anthracene,
Total 1E-04 -- Arsenic, Chromium VI Benzo(a)pyrene, NA -
Benzo(b)fluoranthene,
Dibenzo(a,h)anthracene
Groundwater Incidental Ingestion 2E-03 Arsenic -- -- NA --
Dermal Contact 1E-05 - - Arsenic NA --
Total 2E-03 Arsenic - - NA --
Total surface soil and groundwater 2E-03 NA
Total subsurface soil and groundwater 2E-03 NA
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TABLE 5-42

SUMMARY OF CANCER RISKS AND HAZARD INDICES

FORMER BUILDING 234

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 1 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10* >10°and <10° Target Organ HI > 1

Current Adolescent Trespassers Surface Soil Incidental Ingestion 6E-06 - - Chromium VI 0.07 -
Dermal Contact 2E-06 - - - 0.01 -

Inhalation 6E-09 - - - 0.00003 -

Total 8E-06 - - Arsenic, Chromium VI 0.08 -

Current Adult Trespassers Surface Soil Incidental Ingestion 4E-06 - - Chromium VI 0.05 -
Dermal Contact 3E-07 - - - 0.002 -

Inhalation 4E-09 - - - 0.00003 -

Total 4E-06 - - Arsenic, Chromium VI 0.05 -

Current Lifelong Trespassers Surface Soil Incidental Ingestion 1E-05 -- -- Arsenic, Chromium VI NA --
Dermal Contact 2E-06 - - - NA -

Inhalation 1E-08 - - - NA -

Total 1E-05 - - Arsenic, Chromium VI NA -

Current Industrial Workers Surface Soil Incidental Ingestion 3E-05 - - Arsenic, Chromium VI 0.2 -
Dermal Contact 3E-06 - - Arsenic 0.01 -

Inhalation 5E-08 - - - 0.0003 -

Total 3E-05 - - Arsenic, Chromium VI 0.2 -

Future Adolescent Trespassers Surface Soil Incidental Ingestion 6E-06 - - Chromium VI 0.06 -
Dermal Contact 2E-06 - - - 0.01 -

Inhalation 7E-09 - - - 0.00003 -

Total 8E-06 - - Arsenic, Chromium VI 0.07 -

Subsurface Soil Incidental Ingestion 3E-06 - -- -- 0.06 --

Dermal Contact 1E-06 - - - 0.01 -

Inhalation 2E-09 - - - 0.00004 -

Total 4E-06 - - Arsenic 0.07 -

Future Adult Trespassers Surface Soil Incidental Ingestion 4E-06 - - Chromium VI 0.04 -
Dermal Contact 2E-07 - - - 0.002 -

Inhalation 5E-09 - - - 0.00003 -

Total 4E-06 - - Chromium VI 0.05 -

Subsurface Soil Incidental Ingestion 3E-06 - - Arsenic 0.04 -

Dermal Contact 2E-07 - - - 0.002 -

Inhalation 1E-09 - - - 0.00004 -

Total 3E-06 - - Arsenic 0.04 -

Future Lifelong Trespassers Surface Soil Incidental Ingestion 1E-05 -- -- Arsenic, Chromium VI NA --
Dermal Contact 2E-06 - - - NA -

Inhalation 1E-08 - - - NA -

Total 1E-05 - - Arsenic, Chromium VI NA -

Subsurface Soil Incidental Ingestion 5E-06 - - Arsenic, Chromium VI NA -

Dermal Contact 1E-06 - - - NA -

Inhalation 3E-09 - - - NA -

Total 7E-06 - - Arsenic, Chromium VI NA -
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TABLE 5-42

SUMMARY OF CANCER RISKS AND HAZARD INDICES

FORMER BUILDING 234

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 2 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10* >10°and <10° Target Organ HI > 1
Current/Future Construction Workers Surface Soil Incidental Ingestion 2E-06 - - - 0.3 -
Dermal Contact 8E-08 - - - 0.01 -
Inhalation 1E-05 - - Chromium VI 1 -
Total 1E-05 - - Chromium VI 1 -
Subsurface Soil Incidental Ingestion 1E-06 - - - 0.3 -
Dermal Contact 8E-08 - - - 0.01 -
Inhalation 3E-06 - -- Chromium VI 2 Target Organs HI <1
Total 4E-06 - -- Chromium VI 2 Target Organs HI <1
Groundwater Incidental Ingestion 9E-09 - -- - 0.009 --
Dermal Contact 1E-08 - - - 0.09 -
Inhalation 1E-09 - - - 0.00005 -
Total 2E-08 - - - 0.1 -
Total surface soil and groundwater 1E-05 1
Total subsurface soil and groundwater 4E-06 2
Future Industrial Workers Surface Soil Incidental Ingestion 3E-05 - Chromium VI Arsenic 0.2 --
Dermal Contact 3E-06 - - Arsenic 0.01 -
Inhalation 6E-08 - - - 0.0003 -
Total 3E-05 - Chromium VI Arsenic 0.2 -
Subsurface Soil Incidental Ingestion 2E-05 - - Arsenic, Chromium VI 0.2 -
Dermal Contact 3E-06 - - Arsenic 0.02 -
Inhalation 2E-08 - - - 0.0004 -
Total 2E-05 - - Arsenic, Chromium VI 0.2 -
Groundwater Incidental Ingestion 8E-06 - -- Arsenic 0.5 --
Dermal Contact 2E-08 - - - 0.004 -
Total 8E-06 - - Arsenic 0.5 -
Total surface soil and groundwater 4E-05 0.7
Total subsurface soil and groundwater 3E-05 0.7
Benzo(a)pyrene,
Hypothetical Child Residents Surface Soil Incidental Ingestion 3E-04 Chromium VI Arsenic Benzo(b)fluoranthene, 3 Target Organs HI <1
Dibenzo(a,h)anthracene
Dermal Contact 9E-06 -- -- Benzo(a)pyrene, Arsenic 0.08 --
Inhalation 3E-07 - - - 0.001 -
Benzo(a)anthracene,
Total 3E-04 Chromium VI Benzo(a)pyrene, Arsenic Benzo(b)fluoranthene, 3 Target Organs HI <1
Dibenzo(a,h)anthracene
Subsurface Soil Incidental Ingestion 1E-04 - Arsenic, Chromium VI Benzo(a)pyrene 3 Target Organs HI < 1
Dermal Contact 4E-06 - - Arsenic 0.08 -
Inhalation 9E-08 - - - 0.002 -
Total 1E-04 - Arsenic, Chromium VI Benzo(a)pyrene 3 Target Organs HI <1
Groundwater Incidental Ingestion 3E-05 -- -- Vinyl Chloride, Arsenic 3 Target Organs HI <1
Dermal Contact 1E-06 - - - 0.4 -
Inhalation 2E-06 - - - 0.9 -
Total 3E-05 -- Vinyl Chloride Trichloroethene, Arsenic 4 Manganese
Total surface soil and groundwater 3E-04 7
Total subsurface soil and groundwater 1E-04 7
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TABLE 5-42

SUMMARY OF CANCER RISKS AND HAZARD INDICES

FORMER BUILDING 234

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

PAGE 3 OF 3
Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals
Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an
> 10" >10°and <10* >10°and <10° Target Organ HI > 1
Hypothetical Adult Residents Surface Soil Incidental Ingestion 5E-05 - Chromium VI Benzo(a)pyrene, Arsenic 0.3 --
Dermal Contact 3E-06 - - - 0.01 -
Inhalation 4E-07 - - - 0.001 -
Total 6E-05 - Chromium VI Benzo(a)pyrene, Arsenic 0.3 --
Subsurface Soil Incidental Ingestion 3E-05 - Arsenic Chromium VI 0.3 --
Dermal Contact 2E-06 - - Arsenic 0.01 -
Inhalation 1E-07 - - - 0.002 -
Total 3E-05 - Arsenic Chromium VI 0.3 -
Groundwater Incidental Ingestion 2E-05 -- Arsenic Vinyl Chloride 1 --
Dermal Contact 5E-07 - - - 0.1 -
Inhalation 3E-06 - - Trichloroethene 0.9 -
Total 3E-05 -- Arsenic T\;Ii?]r;llog:le;?:;;e’ 2 Target Organ HI < 1
Total surface soil and groundwater 9E-05 2
Total subsurface soil and groundwater 6E-05 2
Benzo(a)pyrene,
Hypothetical Lifelong Residents Surface Soil Incidental Ingestion 4E-04 Chromium VI Arsenic Benzo(b)fluoranthene, NA -
Dibenzo(a,h)anthracene
Dermal Contact 1E-05 - -- Benzo(a)pyrene, Arsenic NA --
Inhalation 7E-07 - - - NA -
Benzo(a)anthracene,
Total 4E-04 Chromium VI Benzo(a)pyrene, Arsenic Benzo(b)fluoranthene, NA -
Dibenzo(a,h)anthracene
Subsurface Soil Incidental Ingestion 1E-04 - Arsenic, Chromium VI Benzo(a)pyrene NA --
Dermal Contact 6E-06 - - Arsenic NA -
Inhalation 2E-07 - - - NA -
Total 1E-04 - Arsenic, Chromium VI Benzo(a)pyrene NA --
Groundwater Incidental Ingestion 5E-05 - Vinyl Chloride, Arsenic Trichloroethene NA --
Dermal Contact 2E-06 - - - NA -
Inhalation 5E-06 - - Trichloroethene NA -
Total 6E-05 - Vinyl Chloride, Arsenic Trichloroethene NA --
Total surface soil and groundwater 5E-04 NA
Total subsurface soil and groundwater 2E-04 NA
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TABLE 5-43

SUMMARY OF CANCER RISKS AND HAZARD INDICES

SOUTH WATERFRONT

FORMER ROBERT E. DERECKTOR SHIPYARD, NAVSTA NEWPORT, NEWPORT, RHODE ISLAND

Receptor Media Exposure Cancer Chemicals with Chemicals with Chemicals with Hazard Chemicals

Route Risk Cancer Risks Cancer Risks Cancer Risks Index Contributing to an

> 10" >10°and <10 >10°and <10° Target Organ HI > 1
Future Adolescent Trespassers Subsurface Soil Incidental Ingestion 2E-06 - - - 0.06 -
Dermal Contact 9E-07 - - - 0.01 --
Inhalation 1E-09 - - - 0.00002 --
Total 3E-06 - - Arsenic 0.08 --
Future Adult Trespassers Subsurface Soil Incidental Ingestion 2E-06 - - Arsenic 0.05 -
Der